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EVERAL thousand United States citizens in- 
terned in Japanese prison camps in the Philip- 
pines from the latter part of December, 1941, to the 
middle of February, 1945, received diets that pro- 
gressively became so inadequate as to result in 
marked nutritional deficiencies. The turmoil at the 
time of release and the exigencies pertaining be- 
tween that time and embarkation for the United 
States prevented a systematic appraisal of the nu- 
tritional status of these persons during that period. 
The arrival of these citizens in West Coast ports, 
however, provided a momentary opportunity to 
make an appraisal not only of the deficiencies suf- 
fered from the inadequate diets consumed during 
imprisonment but also of the benefits obtained from 
the diets consumed during the approximately nine 
weeks following rescue. 

One of us (A.M.B.) therefore submitted a 
memorandum to Dr. Lewis Weed, of the National 
Research Council, calling attention to the fleeting 
opportunity still existing for obtaining information 
from this group. The memorandum suggested the 
immediate dispatch of a team of three members to 
a port of arrival of these internees — an internist 
familiar with the clinical manifestations of nue 
tritional deficiencies; a pediatrician interested in the 
effect of nutritional deficiencies on growth and de- 
velopment, including adolescent development; and 
a nutritionist experienced in obtaining by detailed 
dietary histories the data required for a relatively 
quantitative appraisal of the nutritional value of 
the diets ingested. It was further suggested that 
a survey conducted by such a team by means of 
examinations that could be accomplished within 
the momentary opportunity afforded during dis- 
embarking would provide a pilot study of what 
could be learned by such a team under limitations 


*This study was made possible by the support of the American Red 
Cross at the request of the National Research Council and with the co- 
operation of the United States Public Health Service and the United 
States Army. 

tAssociate professor of pediatrics, Harvard Medical School; chief of 
the Children’s Medical Service, Massachusetts General Hospital. 

tAssociate professor of medicine and director of Medical Clinic, Duke 
University, Durham, North Carolina. 


§Nutritionist, American Red Cross. 


of time and facilities. It was believed that the sur- 
vey not only might yield information of nutritiona- 
value that would otherwise be lost but also, accord 
ing to the adequacy or inadequacy of information 
obtained, might indicate the nature of the personnel 
and facilities suited to survey the immediate nu- 
tritional problems of many areas of Europe, India 
and Asia. | 

This proposal was immediately submitted to the 
Medical Director of the American Red Cross and 
the Surgeon General of the United States Public 
Health Service. Two days later the required per- 
sonnel, without any equipment or prearranged 
facilities, was asked to report to the American Red 
Cross in a West Coast port within thirty-six hours. 

A report of the information obtained by this team 
in three days of examining internees at a port of 
arrival is submitted herewith. For convenience the 
data presented in this report are divided into three 
parts: — an analysis of diets; the nutritional status 
of adults; and the nutrition, growth and develop- 
ment of infants, children and adolescents. 


ANALYsIs OF DIETs 


Diets during Internment 


The data in Tables 1-4 present information con- 
cerning rations received by internees at Santo 
Tomas, Hay—Holmes and Bilibid and at Los Banos. 
The figures in Table 1 represent the basic ration 
available according to the records of rations issued. 
The amounts received were probably somewhat 
greater, since the data do not include all food pur- 
chased at canteens, received through the package 
line or raised in gardens. Table 2 lists the actual 
food items of the diet in January, 1944, and thus 
presents a picture of the type of food consumed. 
Table 3 shows the average food value obtained per 
person from the relief packages received during in- 
ternment. A supply of vitamin capsules (Multi- 
Cap)|| was received from the Red Cross in Decem- 

The original content of the capsules was as follows: vitamin A, 5,000 


units; vitamin D, 500 units; thiamine, 1 mg.; riboflavin, 2 mg.; and ascorbic 
acid, 30 mg. 
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ber, 1943. This was sufficient to provide an average 
of one capsule per day per person until October, 
1944. The stability of these vitamin concentrates 
under the storage conditions that pertained and 
therefore the actual nutritional value are not known. 
The small allowance of extra foodt issued to those 
doing heavy work and to hospital patients is in- 
dicative of the critical shortage of food. The actual 
total diet received by one woman during pregnancy 
is shown in Table 4. 

The quality of food brought into all camps by the 
Japanese was poor. The greens received were 
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tables were not thrown into the pot until the last 


hours before serving. 

Probably not over 10 per cent of the internees at 
Santo Tomas and Los Banos suffered seriously from 
hunger during 1942 and 1943. Those who did so 
were either unable to adjust themselves to the 
strange foods or the conditions of internment or 
unable to digest the food because of illness. The 
average weight loss per person during the first two 
years was approximately 13.5 pounds, as com- 
pared with a loss of 28.5 pounds, uncorrected for 
edema, during 1944 and a loss of 20 pounds, also 


TABLE 1. Summary of Diets. 


or Totat Protein Fat Carso- Catcium  Puos- Iron Vitamin Tutamine Ascorsic’ RiBo- 
TION ALUE HYDRATE PHORUS A Acip FLAVIN 
Date cal. gm. = gm. gm. gm. gm. mg. int. units me. me. me. 
Santo Tomas Camp* 
1/42-12/42 Basic 1900 68 45 300 0.3 1.0 23 4500 0.8 35 0.7 
1/43- 4/43 Basic 1900 65 50 300 0.3 1.0 20 3500 8-9 20 0.7 
5 /43-12/43 Basic 1500 55 30 250 0.3 3500 25 0.6 
1/44- Basic 1500 45 260 0.3 — _- 2400 0.7 20 0.3 
2/44- 6/44 1500 Variable but more restricted 
7 /44-12/44 1100 0.1 — 900 0.3 10 _— 
1/45- 2/45 800 Still more restricted 
Extra ration 
for children 
and nursing 
or pregnant 
women 200 10 10 20 0.1 — — 200 0.1 5 _ 
: Hay-Holmes (later Bilibid) Camp 
3/42- 7/44 Basic 1800 35 30 325 0.2 0.5 8 3000 0.6 25 _ 
2 asic 900 20 10 190 0.1 0.4 6 700 0.1 10 - 
1/45= 2/45 Basic 700 15 10 150 None None None None None 10 - 
‘ Los Banos Campt 
5 /43-12/43 Basic 2000 75 45 340 0.3 1.2 20 5600 0.8 30 0.7 
6/43-12/43 _ Canteen 1500 30 55 200 0.2 _ _ 2500 0.6 30 0.5 
1/44- 8/44 Basic 1800 45 40 315 0.2 0.6 11 4000 0.7 19 0.3 
Canteen 900 25 45 130 0.2 — -- 1000 0.4 19 0.4 
9/44- 2/45 asic 1000 20 15 190 0.2 0.5. 12 900 0.3 12 0.2 
9/44-12/45 Canteen 150 3 15 5 None _— _ 100 0.1 2 None 
Recommended allowancest 3000 70 _ _ 0.8 —_ 12 5000 2.0 75 3.0 
Minimal requirements§ 1850 50 _ _ 0.4 —_ 9 1250 0.7 20 0.7 


*Approximate dail 
women, as well as la 
actually edible.!. 2 


average basic rations are estimated from amounts issued per person. 
rers were supplied by the camp. Values are based on estimated cooked portions of the food available and not what was 


Extra rations for children and nursing or pregnant 


tFigures for average basic rations and canteen are not necessarily additive, because of discarded distasteful food.! 
tAs recommended by the Food and Nutrition Board, National Research Council. 
§Averages of the minimal requirements"given by the British Colonial Office and the United States Naval Medical Research Institute. 


wilted and slimy; the rice was frequently dirty; the 
corn was moldy and had weevils; and the camotesf 
were often rotten. There was undoubtedly great 
loss in food value owing to the necessity of cooking 
in very large open vessels — cawas — and of using 
green wood as fuel. The sheer weight of the vessels 
required that cooks be chosen for strength rather 
than experience. The meat was always overdone. 
The vegetables for the first year and a half were 
cooked to shreds. The preparation of stew to be 
served at 5 p.m. was started at noon. Cereals were 
cooked for four or five hours. By the middle of 1943 
there “was improvement. Water in which vegetables 
were cooked was no longer wasted, meat added to 
the stew was precooked for three hours, and vege- 


tThe following extra food was issued to certain persons daily at Los 
Banos in January, 19451: woodcutters, 200 gm.; prave peers, gm.; 
. kitchen workers, 100 gm.; hospital staff, 100 gm.; hospital laundry work- 
ers, 100 gm.; and nomen patients, 250 gm. (rice), 125 gm. (lugao in place 
of corn or rice) and 200 gm. (camote). 
tA vegetable resembling sweet potato. 


uncorrected, during the last six months of 1944 
(Fig. 1). As shown by these weight curves, clos- 
ing the camp and cutting off outside supplies in 
February, 1944, resulted in an acceleration of weight 
loss. That the rations were inadequate prior to 
August, 1944, is clearly shown by the findings of a 
medical survey on August 15, 1944,’ which are sum- 
marized in Table 5. This, however, was but the 
beginning of dietary deficiency, as shown by the 
precipitous fall in weight (Fig. 1) in spite of the 
edema. 

At Hay-Holmes, supplementation of the basic 
ration was difficult in the first few weeks and there 
was suffering from hunger during this period. After 
July, 1944, the food at all the camps became ex- 
tremely inadequate; weight loss, weakness, edema, 
paresthesias and beriberi were experienced by most 
adults. Extra milk, cheese and tinned meat from 
Red Cross prisoner-of-war packets went to children, 


| 
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pregnant or lactating women and hospital patients. 
Comments pertaining more specifically to the 
diets at each camp follow. 


Santo Tomas. During the first month of 1942 every one of 
approximately 3500 persons lived on canned goods, fruit, 
eggs and so forth sent in from the outside. The actual intake 
was very low, the average per person per day being probably 


YEA 


8 


WEIGHT LOSS, LB. 


45; 


50: 


Figure 1. Average Losses of Men and Women 


during Internment. 


A indicates when ah Foon line closed (February 8, 1944), and 
B the survey date (August 15, 1944). 


less than 1200 calories. The people were in good shape, how- 
ever, and hardly noticed the lack. A small loaf of rice bread, 
a papaya and half a tin of milk per six persons, with an egg 
and a cup of coffee apiece, was considered a good breakfast. 
A tin of beans, bully beef, sardines or hash, a loaf of bread, a 
little coffee, sugar and half a tin of milk composed the only 
other daily meal for six persons. 

Later those who had been in influential business positions 
were able to arrange for food and the sending in of supplies. 
Hundreds of Filipinos who were friends of internees denied 
themselves to send food and delicacies to them. This food 
was shared with those who had no friends. The Japanese 
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Two meals a day were served until July, 1942, for everyone 
except the kitchen staff, numbering 300, who had requested 


TaBLe 2. Comparison of Hospital Diet and Camp Diet at 
os Banos in Fudasen, 1044.1 


ALLOWANCE PER Person 


Foop For Montu 
HOSPITAL CAMP 
kg. ke. 
Rice and flour .-. . 4.00 5.40 
Bread ......... 0.40 1.27 
Cereal 1.60 
Cassava 0.42 0.07 
gar 0.70 0.70 
Totals... 7.12 7.44 
Coconut milk 1.0 1.20 
Camotes 5.0 4.30 
Tomatoes 1.0 0.80 
Red onions . 0.3 0.14 
Spring onions . — 0.02 
inchay 0.1 -- 
Kangkong 0.40 
Canned M. and V. Ration (80% vegetable) .. _ 0.44 
Milk, dried .......... 0.12 
Carabao .. 3.50 2.15 
ggs, hen 0.10 0.0 
Eggs, duck 0.40 0.0 
utter 0.16 _ 
Bouillon 0.10 
Fat, vegetable orgie 1.00 .07 
Margarine, vegetable origin ... 0.17 — 
Prunes . 0.25 
Totals ....... 0.45 0.18 


three meals a day from the beginning because of heavy work. 
After July, 1942, a noon meal was served to persons over 
—_ eg of age or those who had no money to buy food 
or lunch. 


TaBLe 3. Total Content of Prisoner-of-War Food Parcels Received, together with Daily Average Amount 
of Nutrients thus Provided per Person. 


Totat Protein Fat 
Foop Parce. VALUE 
cal. gm. gm. 
Canadian Red Cross relief kit?: 
mount per parcel ...... 133.9 


Daily average per rson*.. 
Far East American Red Cross 
Amount in 4 packages .... 


packages: 
Daily average per person*: 


. 51,544 
141 5 


0 
1,984.0 3,080.0 


Carspo- Carcium Iron Vitamin Tutamine Ascorsic ViTaMIN 
HYDRATE A Acip D 
gm. gm. mg. int. unit mg. mg. int. unit 
460.0 7.2 104.0 28,880 3.0 48.0 3010 
1.3 0.02 0.3 80 0.008 0.13 8 
32.0 308.0 117,284 29.72 2,608.0 
0.1 0.8 321 0.08 7.0 


*Most internees spread contents over 1 year, eating some once or twice a week. 


permitted buyers from camps to go out and purchase sup- 
plies until February, 1944. Food was also obtained for cash 
or credit at a package line, where bundles from outside were 
_received, and for cash only at the camp canteen. 


On January 6, 1943, one Canadian Red Cross relief kit 
(Table 3) and eight 8-ounce cans of corned beef were received 
for each two persons. On December 15, 1943, each person 


received four standard Far East American Red Cross pack- 


A B 
5 Men, 5 
10 
15 
g 
| 25 
| 
| 
| 
| 20 
35 
40 
aod 
45 
50 


642 


ages (Table 3). On February 1, 1944, market vendors were 
barred. A daily rice ration of gm. per person was prom- 
ised, but actually was seldom oe n September 15 
this ration was reduced to 250 or 300 gm., and on December 12 


200 gm. 
The following report provides interesting information: 


It was lucky that the Army came when it did, for the 
internees were in a sad plight. For the first two years we 
were under civilians, and in addition to a scanty ration 
allowed by the Japanese we were allowed to buy and to 
receive from the outside from friends such fruits and so 
forth as the country affords, so for two years except for a 
scarcity of milk and not too much meat we all got alon 
some way or other. However, in the latter part of 194 
meat nearly disappeared from the markets and trans- 
portation difficulties, plus depreciation in value of Japanese 
military arnt: caused the food situation to take on a 
solemn cast. Then on February 1, 1944, the Jap Army 
took control of the camp, cut off all outside contacts, 
and by May stopped all canteens from handling food and 
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Prices of black-market commodities in camp on December 
31, 1944, were as followss: 


Sugar, per kilogram .............+. $105.00 
Rice, per kilogram 60.00 

rned beef, per 12 ounces.......... 40.00 
Evaporated milk, per 14 ounces ..... 20.00 
Margarine, per pound.............. 96.00 
Vegetable lard, per pound .......... 90.00 
Coconut oil, per quart ............. 40.00 
Cigarettes, pack of 20.............. 18.00 
Cigarettes, pack of twenty .......... 18.00 
Charcoal, per kilogram ............. 10.00 


Hay-Holmes. From December 27, 1941, to April 23, 1942, 
the Japanese did not furnish food, and arrangements were 
made with American-owned trucks for bringing it into camp. 
During this period food was extremely short and was care- 
fully utilized. For a time each person was limited to 400 
calories per day. During the rest of 1942 and throughout 
1943 the basic Japanese ration, composed largely of 300 or 


Tasie 4. Daily Average Ration Received by Mrs. T. during Pregnancy at Los Banos.5* 


Protein Fat Carso- Catcium Puos- Iron Vitamin Tuotamine Ascorsic 

Periop LUE HYDRATE PHORUS A Aciw 

cal. gm. gm gm. gm. gm. mg. int. unit mg. mg. 

December, 1943-June, 19447 ............. 1,591 70 43 233 0.6 0.78 22 11,587$ 1.3 328t 
uly-September, 1944 ............0.00eue 1,188 58 37 128 0.4 0.59 1 1,735 1.4 18 
ptember, 1944-January, 556 26 68 0.3 0.30 0.5 . 6 
541 22 ll 88 0.4 0.50 8 1,032 0.9 17 
2500 8 1.5 15 6000 «(1.8 100 

3000 «100 2'0 15 8000-23 150 


$Baby born November 11, 1944. 


*Includes additional foods purchased at considerable cost. Tirne? in which pregnancy sta 


vegetables. They promised to furnish us 1750 calories for 
adults and half-rations for children under twelve years. 
I have the details of this imaginary ration. We never got 
that number of calories except for one month. It was sup- 
posed to include 28 gm. of protein per adult, with half- 
rations for children under twelve-years. The ration ac- 
tually delivered started out at about 1600 calories. By 
September 1 it was down to 1350; October and November 
about 1100; December and January 650 to 800. This was 
made up of rice, corn, a few beans and vegetables from 
our own gardens. Since September 1 health conditions went 
from bad to worse; people by the scores came down with 
so-called “‘beriberi.” However, we had B: available, but 


TaBie 5. Summary of Signs of Deficiency Revealed by Medical 
Survey: Santo Tomas, August 15, 1944. 


Ace Group anp NumBer 


or Dericiency 19-39 yr. 40-€0 yr. TOTAL 

(1065) (1153) (516) (2734) 

yuria an uency .... 6 

Poor vision .............. 27 51 48 42 
28 41 55 39 
Edema.......... 12 35 75 33 
Tongue changes 17 24 44 25 
Paresthesia .............. 19 24 31 24 
Emaciation 7 19 - 56 22 
Ocular pain .............4 20 22 19 21 
Neuritic pain 16 22 24 20 
Cheilosis 7 17 35 17 
apenas 9 8 7 8 
Skin infections ........... 5 4 2 4 
“Pellagrous’”’ dermatitis ... 0.5 2.5 13 3 


most cases in late months did not respond. The feet, 
ankles and faces, especially of the older people, showed 
marked edema and in more advanced cases extended to 
the abdominal regions. In these latter cases I believe it 
was mostly due to low protein. We were getting at last 
about 15 or 18 gm. of rice and corn protein. I lost 32 
pounds from September to February. Average weight of 
men in camp on January 20, 121 pounds; of women, 100 

unds. People ate everything — roots, dogs, cats and so 
orth; six-foot men died at under 100 pounds. 


tDue toa sores quantity of papaya. 


rted. 
Food and Nutrition Board, National Research Counc 


400 gm. of rice, furnished 1600 calories per person per day. 
Meat in small amounts added to stew was available five times 
a week. Early in 1943 native beef was bought “on the hoof” 
for about six months. Every other day a steer weighing 140 
to 200 pounds was killed for the entire camp — that is, some 
500 persons. 

For the first eighteen months of imprisonment procurement 
of supplementary food from friends outside was: not limited, 
and many internees actually doubled their caloric intake from 
such foods as bananas, papaya, sugar, coconuts, coconut oil 
peanuts and eggs. Papaya contributed a large amount of 
ascorbic acid to the diet. Since the camp was in the country, 
these fruits were obtainable. Red Cross food kits were re- 
ceived Christmas, 1943, and each person was given one unit. 
The supply of vitamin capsules was sufficient to provide an 
average of one per day per person throughout 1944. 

During 1944, the food furnished by Japanese averaged only 
about 1200 calories per day. The diet contained vegetables 
but less meat than at either Los Banos or Santo Tomas, since 
little beef was available at Baguio in the hills. The rice ration 
fell to as low as 200 gm. daily in 1944. During the last year 
meat was served often only two times a week, and in many 
weeks no meat at all was available. 

When this camp was moved to Bilibid on December 28, 
1944, the food became far more limited and of poorer quality. 
It consisted only of rice and moldy corn and one green vege- 
table, amounting to about 700 calories per day. Small 
amounts of meat from the head and feet of piss were obtained 
two or three times from December 28, 1944, until release in 
February, 1945. 


Los Banos. This camp was started in May, 1943, being 
made up entirely of internees transferred from Santo Tomas. 
The monotony of diet was a hardship. For those who could 
pay,* extra food could be obtained at the camp canteen. Food 
was also obtained from camp-owned livestock and gardens. 
In March, 1944, forty-five pigs were purchased with money 
from the Red Cross Fund, and the meat was used sparingly 
to flavor the soup of the approximately 1800 internees until 
February, 1945. The Administration Committee objected 


*By about the middle of 1943 approximately 80 per cent of persons in 
Los Banos had secured money. Most of the others were able to get jobs. 
apes unable to help themselves were aided by the Administration Com- 
m ee. 
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when the average ration fell below 1900, and asked for food 
to be supplied in place of money. The Japanese promised 
the following daily ration from February, 1944, on: 


gm. 
Rice OF COFM 400 
Fruit and vegetables ...... 200 
Meat and fish............ 100 
20 

Cooking oil .............. 20 
765 


This diet was approximated for only a couple of months, 
and even then the meat promised was not provided. When 
camotes were furnished, 3 gm. was considered by the Japanese 
equivalent to 1 gm. of corn or rice, and this deduction was 
made from the corn or rice allowance. 

Although the food had been inadequate from the beginning, 
actual edteine from lack of food began to be general only 
in September, 1944. 

Children under five years had one egg daily during the 
period April 7 to August 1, 1944. After August 1, children 
of twelve and under received 200 gm. of vegetables four or 
five times a week, approximately 100 gm. of which were 
camotes and 100 gm. greens (mustard, talinum and pigweed). 
Additional requirements for children and hospital patients 
had to be taken from regular rations. Considering the small 
ratio of children to total population, the average reduction 
of general rations amounted to only about 5 gm. daily. 

he following statement issued by an administrative unit? 
provides additional information concerning nutrition at this 
camp. 


November 1, 1944. The general health of the camp has 
shown a sharp decline during the month of October. From 
the beginning of the camp in May, 1943, to September 30, 
1944, only 12 cases of clinical beriberi had been diagnosed 
in the clinic. Seventy-seven new cases of beriberi were 
diagnosed during October, together with 113 new cases 
listed as avitaminosis and 162 as asthenia, both of which 
conditions are diseases of malnutrition and could be classi- 
fied as incipient beriberi. In all, a total of 380 new cases 
attributable to malnutrition presented themselves at the 
camp clinic for treatment during the month! This brings 
the total of such cases that have been treated in the camp 
clinic to 1126, showing that more than 50 per cent of the 
camp has clinical signs of starvation. 

The daily average caloric value of food served from the 
main kitchen has fallen during the month of October to 
the appalling figure of 881 [calories]. Reference to last 
month’s hygiene and sanitation report will reveal that the 
writer pointed out at that time that the food being served 
in the camp was starvation rations. The October figures, 
however, have declined to 65 per cent of the 1345 calories 
issued daily in September. The epidemic of bacillary 
dysentery that has existed for the past two months seems 
definitely on the wane. 


Diets after Liberation 


After liberation internees subsisted for a short 


time on Army “hospital” and K rations. Note- 


worthy is the high incidence of diarrhea and exacer- 
bation of edema that occurred at that time, which 
in many cases resulted in significant illness. During 
the voyage back to the United States the food 
aboard ship was adequate in calories and specific 


. ingredients (Table 6). Craving for milk, ice cream 


and meat was general. Persons who had never been 
accustomed to drinking milk took it eagerly in addi- 
tion to the regular food. Yet, in spite of this liberal 


- dietary intake, several persons had a recurrence of 


edema in their feet during the voyage home. 
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NutTRITIONAL Status oF ADULTS 


Ambulatory Internees 


One hundred ambulatory internees selected” at 
random from three ships were studied. In this way 
it was thought that a representative cross section 
could be obtained. Although a complete examina- 


TaBe 6. Average Daily Diet per Person Based on Amount 


of Food Checked Out of Ship’s Stores During Twenty-Two- 


Day Voyage. 


Foop ELement Amount 
Niacin ..... 28.0 mg. 


tion was not possible, a careful history was taken 
in every case and the eyes, tongue, gums, teeth 
and extremities were examined. The symptoms of 
deficiencies suffered by these persons during intern- 
ment, as revealed by the history, the nutritional 
state at the time of arrival in the United States, 
and by such examination, are summarized in Table 
7. We were impressed by the good state of health 
of most of these internees. They looked well; they 
were mentally alert, bright and cheerful; and, except 
for being underweight, they might not have been 


Taste 7. Summary of Significant Facts Concerning 100 
Ambulatory Internees. 


Nutritional state on return: 

Weight: 

Average loss during internment ...............6.6.005: 45 Ib. 


distinguished from a corresponding group selected 


at random from any part of this country. Seventy- 
eight per cent of them reported that they felt well 
except for easy fatigability. It is of interest to note 
that pellagra was not found at the time of examina- 
tion in a single case; there were no tongue changes 
and no cheilosis. No evidence of hyperkeratosis 
of the skin or of xerophthalmia or keratomalacia 
was observed. The gums were in remarkably good 
condition, as were the teeth, although most of the 
patients had cavities that required filling. Some 
tingling and an abnormal tendency of the hands and 


643 
33 
5 
Data 
Symptoms of deficiencies during internment : 
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feet to “go to sleep” were still noted by many of this 
group. 

Judging from the histories (Table 7), 63 per cent 
of this group had had edema while in camp. This 
was accompanied by paresthesia of the extremities. 
Tenderness of the calves was present in some cases, 
but usually no other pain. The edema varied from 
minimal pitting of the feet to a weeping edema of 
the feet and legs and a general anasarca involving 
the hands and even the face, although there was 
no history of ascites. Marked fatigability was de- 
scribed, but there was little to suggest congestive 
failure, although some internees noticed shortness 
of breath on exertion and some palpitation. There 
was no marked exertional dyspnea or cardiac 
asthma. Many of these persons complained of a 
marked polyuria and frequency of urination without 
dysuria or hematuria. This occasionally preceded 
the edema, although it was most marked while the 
edema was present and subsided after it had dis- 
appeared. It was impossible to determine with ab- 
solute certainty whether the edema was due to 
low plasma proteins or to so-called “‘wet” beriberi. 
A few of the internees had been able to obtain small 
amounts of thiamine. Some reported that their 
edema had been benefited by its use, others that it 
had not been effective. Polyuria and lessening of 
edema followed the intravenous administration of 
plasma in some cases. Diarrhea was frequent but 
was probably due to dysentery or some infectious 
agent. One of them gave a history suggestive of 
sprue. A history of sore tongue was frequent, but 
that of cheilosis was rare. Many had noted impair- 
ment of vision, which was probably related to a 
deficiency state. Sixteen per cent gave a history of 
night blindness. None gave a definite history of 
skin, conjunctival or scleral signs of vitamin A 
deficiency. Sore gums were noted in 11 per cent, 
but in none of these cases was there any par- 
ticular tendency to bleeding. Susceptibility to 
ecchymosis from slight trauma was noticed by 
many. In general these findings by history are in 
close agreement with the observations of the medical 
survey in August (Table 5). The inadequacy of 
the diet prior to August, 1944, is apparent from the 
deficiencies manifest at that time. .The gross in- 
adequacy during the last five months is obvious 
from the accelerated weight loss (Fig. 1), in spite 
of the previous depletion. It also accounts for the 
higher incidence of edema reported in the later 
histories. 


Stretcher Cases 


Twenty-five patients were stretcher cases and 
were taken immediately to the Marine Hospital 
in San Francisco. It was therefore possible to study 
them in much greater detail. The findings in 
this group are shown in Table 8 and are summarized 
in Table 9. In these patients, weight loss had been 
severer, the average loss being 55 pounds. Most 
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of them, however, were hospitalized not because of 
a deficiency state but because of some unrelated 
condition. 

They gave essentially the same history as that 
obtained in the ambulatory group. On physical 
examination the most striking finding was the loss of 


TABLE 9. ——. of Significant Findings Concerning 25 
ospitalized Returnees. 


Data 
Sy “> Seon of deficiencies during internment: 
Nausea and vomiting .................ccccececcececs 20% 
examination on return: 
eight: 
Average loss during internment 55 Ib 


vibratory sense in 64 per cent of the cases. Calf 
tenderness was present in 40 per cent. Edema was 
found in only 1 patient. Knee jerks and ankle jerks 
were normal in all cases. The tongue showed noth- 
ing of significance, and there was no cheilosis. The 
gums were not spongy or bleeding. Nothing to sug- 
gest the dermatitis of pellagra was found. No vascu- 
larization of the cornea or Bitot spots were detected 
by slit-lamp examination, but a few of the patients 
were found to have a defect of vision apparently 
due to central scotomas. The skin showed no evi- 
dence of hyperkeratosis. 

One patient had moderate pitting edema on ad- 
mission to the hospital. This was not related to 
hypoproteinemia, since the total serum protein was 
7.5 gm. per 100 cc., the albumin being 5.5 gm., and 
the glabulin 2.0 gm. The blood nonprotein nitrogen 
was 35 mg. per 100 cc. There was no calf tenderness, 
but vibratory sense was absent over the feet. The 
heart by physical and x-ray examination was normal 
in size and position, and there was nothing to sug- 
gest congestive failure. The electrocardiograms 
were within normal limits. The patient unques- 
tionably had a residual peripheral neuritis, as evi- 
denced by the loss of vibratory sense. : 


Other Patients 


_Two hundred and fifty-two other patients re- 
turning from the Philippines had been admitted 
to the Marine Hospital before this study was 
initiated. Of the 24 admitted as ward patients, 7 
had been classified as having a vitamin deficiency 
but had been discharged as recovered. The rest 
were treated for unrelated conditions. The remain- 
ing 228 patients had been treated in the Out-Patient 
Department. Of these, 49 had been classified as 
having malnutrition and a vitamin deficiency but 
had also been discharged from the clinic as well. 
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Later Findings 

Additional information has subsequently been ob- 
tained concerning a few patients. Three other 
returnees who lived in Durham, North Carolina, 
were studied in detail at Duke Hospital. Their 
histories and physical findings were essentially 
the same as those noted above. Laboratory studies, 
including blood-cell counts, x-ray films of the chest, 
total serum protein concentrations and albumin- 
globulin ratios, plasma levels of vitamins A and C 
and carotene, electrocardiograms and urinary ex- 
cretion tests of nicotinic acid, thiamine and ribo- 
flavin were all within normal limits. 

Recent reports concerning some internees suggest 
that fatigue, neuritis, slight edema and dyspnea on 
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5.2 pounds at four weeks of age. The hemoglobin 
was 11.5 gm. per 100 cc. Two others (L. McC. and 
W. T.) were under average length and weight for 
their age and had an architecture of the distal ends 
of the ulnar and radius, as described in the note to 
Table 10 that suggested the healing of previous 
rickets. Because these infants were exposed to 
sunlight, the ricketic disturbance may well have re- 
sulted from a deficiency suffered in the later part 
of fetal life. There was no craniotabes, ricketic 
beading, frontal bossing or other signs of rickets. 
A hemoglobin of 10.6 gm. per 100 cc. in one infant 
(W. T.) indicated a definite anemia. ! 
In view of recent reports on the effect of diets 
during pregnancy on the development, growth and 


TaBieE 10. Data on Infants Born During Internment. 


Name Sex AcE Heicut* Weicut Past History anp Diet ConpiITION oN EXAMINATION 
EIGHT 
1b. in. lb. 
J. H. M _ 2 wk. 20.5 8.2  Full-term pregnancy; neonatal development Healthy; hemoglobin 17 gm. 
(20.5) (7.5) normal (see mother’s history during preg- 100 cc.; x-ray examination 
nancy); infant’s diet adequate since birth. showed normal bones. 
R. M. M — 4 wk. 19. 5.2  Full-term pregnancy; neonatal development Underdeveloped, pale; hemoglobin 
(21.0) (8.5) normal (see mother’s history during pre 11.5 gm. per CC.; X-ray exe 
nancy); infant’s diet adequate since birth. amination showed normal bones 
ut somewhat scanty sub- 
cutaneous tissue. 
R. McW. M _ 1 wk. 20.0 8.2  Full-term pregnancy; neonatal development Healthy; hemoglobin 18 gm. 
(20. 5) (7.0) normal (see mother’s history during preg- 1 cc.; x-ray examination 
nancy); infant’s diet adequate since Sirth, A showed normal bones. 
L.McC. F 6.5 2.7 mo 21. 10.5  Full-term pregnancy; neonatal development Good condition; hemoglobin 12.4 
(23.0) (11) normal; nursed 6 wk., then received ade- r 100 cc.; capitate and hamate 
quate formula with supplements. xen not visible by x-ray.T 
R.F F 6.5 2.9 mo 23. Fat  Full-term pregnancy; neonatal development Good condition. 
(23.5) normal; nursed Ist wk.; then received ade- 
quate formula with supplements. 
A.W. M 7.5 6.0 mo 24.0 Fat  Full-term pregnancy; neonatal development Good condition; no anemia. 
(26.0) normal; nursed for 3% mo. to time of re- 
lease, then received formula with adequate 
supplements. 
W.T M 6.0 6.0mo. 25.0 12.9 Cesarean section 2 wk. before term; neonatal Moderately thin; hemoglobin 10.6 
(26.0) (17) eeeeogmant normal; nursing and formula gm. per 100 cc., bone age 3 mo. 
as for A. W. 
A.C F 8.0 24.0 mo. 33.5 Average Full-term Pregnancy; neonatal development § Good condition; sat 8 mo., walked 
(33.5) normal; nursed 6 mo., then received low 13 mo.; teeth good. 


milk and protein diet and 1 vitamin capsule 
per day; occasional banana; 1 calamansi 
per week. 


*Figures in parentheses are averages for age. 
e distal ends of the ulnar and radius showed a cupping, lippi 


and increased density, which might best be interpreted as a previous rickets, 


with ben and dense mineralization of the previously uncalcified osteoid tissue. 


exertion have persisted in a few cases for almost four 
months after liberation. 


Nutrition, DEVELOPMENT oF In- 
FANTS, CHILDREN AND ADOLESCENTS 


This portion of the survey covers the dietary and 
clinical history and physical findings for 7 women 
throughout pregnancy, their 8 infants and 1 older 
infant, 23 children and 16 adolescents. Thus it pro- 
vides data on the effect of the diets ingested by these 
pregnant women and children on nutrition, growth 
and development from fetal life to the maturation 
of the young adult. 

Table 10 presents data on the height, weight, 
general condition and history of 8 infants born dur- 
ing internment. The effects of malnutrition were 
evidenced by only 3 of these infants. One infant 
{R. M.) was only 19 inches in length and weighed 


health of the fetus and infant,!°“ the diet of one 
mother was analyzed as accurately as possible 
(Table 4). Although these mothers suffered similar 
internment, there was considerable variation in each 
case in the amount of supplemental food obtained 
by purchase. The data of Table 4 indicate the 
general nature of the diet of a person who benefited 
by such supplements as purchase could provide. 
Additional information specific to each case follows: 


Mrs. H. was interned at Santo Tomas from January 5, 1942 
to December 10, 1943, and at Los Banos from the latter date 
to February 25, 1945. (See basic diets for camps and Table 4.) 
During the first 2 months of pregnancys he obtained 4 ounces 
of evaporated milk daily pee canned meat in small amounts 
twice weekly. Thereafter she received no milk and only a 
small cube of meat in stew every 2 or 3 weeks. During the 
6th month she developed “wet’’ beriberi, with pitting edema 
of the legs extending above the knees, paresthesia of the hands 
and feet and weakness, because of which she was confined 
to bed from January to February, 1945. On liberation she 
was given thiamine daily and an adequate Army ration but 
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remained edematous until shortly before delivery on April 25. 
Much dental caries developed during pregnancy. 

Mrs. M. was interned at Santo Tomas from January 6, 
1942, to April 7, 1944, and at Los Banos from the latter date 
to February 25, 1945. (See basic diets for camps.) Supple- 
ments during pregnancy and the development of “wet” 
beriberi were the same as for Mrs. H., except that this patient 
received 5 mg. of thiamine every 2 days during February, 
1945. Edema cleared up 1 month before delivery on April 19. 

Mrs. McW. was interned at Bacolod Camp from January 5, 
1942 to March 10, 1943; at Santo Tomas from the latter date 
to April 7, 1944; and at Los Banos from the latter date to 
February 25, 1945. (See basic diets for camps.) She obtained 
supplements by purchase until October, 1944, and thereafter 
had some evaporated milk, eggs and vitamin capsules that 
she had saved. She also ate ground-up eggshells for their 
mineral content. ‘She had no gross evidence of deficiencies 
during pregnancy. 

Mrs. McC. was interned as was Mrs. H. Menstruation 
was normal until pregnancy. Bacillary dysentery developed 
in September, 1944, and malaria in February, 1945. Beriberi 
developed during the latter part of pregnancy, with edema, 
calf tenderness, paresthesia, weakness and some palpitation. 
From Ju'y, 1944, to singe 1945, the reported diet was 
180 gm. of old and dirty polished rice daily, with moldy corn 
sometimes substituted; camotes twice a week with tops, weed 
tops, roots of trees and banana skins; rare banana; rare coco- 
nut; a total of eight cans of corned beef from October to 
November, 1944; a few beans; three calamansi a day until 
October and none thereafter; and one vitamin capsule a day 
to September, and two a day thereafter. 

Mrs. P. was interned as was Mrs. H. Dysentery occurred 
during the first 5 months of 1943, in December, 1943 and 
in February, 1945. Amenorrhea developed in the Ist year 
of internment. There were nausea and vomiting during the 
first 2 months of pregnancy — ner and June, 1944. The 
patient had beriberi with edema, calf tenderness, paresthesia 
and weakness during the last 3 months of premensey The 
usual weight was 128 pounds. She lost 28 pounds durin 

regnancy, in spite of edema. On return to the Unite 
tates, the weight was 120 pounds. She still had some periph- 
eral neuritis and pain in the legs. From May to July, 1944, 
her daily diet was 300 gm. of old and dirty polished rice, a 
small amount of sugar, camote and weed tops with small 
ieces of- meat added to this stew twice a week; three 
ananas; a few beans twice weekly; occasional calamansi; 
a vitamin capsule and some extra amounts of vitamins A, 

and C; and no milk, eggs or cheese. From August, 1944, 

to February 23, 1945, she had vitamins as mentioned; the 


rice ration was reduced to 200 gm. daily, with moldy corn ~ 
Spoiled fish was substituted for occasional 


as a substitute. 
meat. There were no bananas or fruit. From the 5th month 
of pregnancy the patient took — two calcium tablets 
“of some kind” and she had a total of 4 pounds of powdered 
milk during the subsequent 5 months. 
rs. W. was interned as was Mrs. H. Her diet was the 
same as Mrs. T.’s (Table 4). She had no milk during the 
last 3 months of pregnancy or during lactation. : 
Mrs. T. was interned as was Mrs. H. Her diet is shown in 
Table 4. During internment she had amebic dysentery, 
nausea and vomiting, bleeding gums and, for the last 3 months 
while nursing, “‘wet’”’ beriberi, with edema, weakness, calf 
tenderness, respiratory discomfort and paresthesia. She 
lost 25 pounds, but after her release gained 20 pounds. 


Figures 2 and 3 give the heights and weights of the 
boys and girls over two years of age at the time of 
examination. Where the information was available 
the weights on release from internment and thus 
the weight gain during the nine weeks subsequent 
to that time are shown. The lines on the chart in- 
dicate the weights and heights per year of age below 
which 10, 25, 75 and 90 per cent of children fall on 
the basis of statistical average. The available evi- 
dence indicates that most of the children were under- 
weight for their age at the time of rescue. The weight 
gain following rescue is impressive, particularly in 
the older children. The heights of the majority fall 
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below the 25-percentile line; many fall below the 10- 
percentile line. Under eight years of age this per- 
tains equally to boys and girls. Above eight years 
of age the boys fall in a lower percentile group than 
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Figure 2. Heights and Weights of Girls. 


Where two dots are connected by a line, the lower dot is the weight 
on release from prison, and the upper dot the weight on arrival 
ata aii" Coast port. A single weight dot represents the weight 
on arrival. 


do the girls. The data for boys and girls at the time 
of examination show that all the children were of 
fair weight for their respective heights. The greater 
retardation in height of older boys as compared with 
girls is clearly shown in Figures 4 and 5. Here the 
height age — that is, the age of the average normal 
child of the same sex and height as the subject — has 
been plotted against the actual age. Thus, the solid 
mid-diagonal line describes the average normal child. 
The broken lines correspond to the 10-percentilé and 
90-percentile lines of Figures 2 and 3 and thus estab- 
lish the limits within which 80 per cent of normal 
children should fall. In a similar manner the weight 
age at the time of rescue and at examination is 
plotted on the figures. The data emphasize that 
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these children were underweight for height when 
rescued, but had largely made up this deficit during 
the subsequent nine weeks. 

The boy and smaller girl of three and a half 
years (Figs. 2 and 3) were twins. They were born 
at term by normal delivery, the boy weighing 
6.1 pounds and the girl 6.7 pounds. Neonatal 
and early development was normal. After intern- 
ment at Santo Tomas in May, 1942, at approxi- 
mately six months of age, they received restricted 
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Figure 3. Heights and Weights of Boys. 
Where two dots are connected by a line, the Pet dot is the 
weight on release from prison, ond the upper dot the weight 
on arrival at West Coast port. A single weight dot represents 


the weight on arrival. The squares indicate children with paral- 
ysis due to poliomyelitis. 


but fairly adequate diets, with the exception of milk, 
until two years of age; hence, the calcium was ex- 
tremely low throughout. From February, 1944, to 
February, 1945, they received very little milk, the 
daily ration consisting of corn mush for breakfast, 
basic camp stew for lunch and bread sticks made of 
cassava flour and soy-bean soup for supper. To this 
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was added at first two cans and later one can of meat 
per week, occasional extra rice and sugar, and coco- 
nut milk once or twice a month. During 1944 they 
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Figure 4. Comparison of Height Age, Weight Ages and Actual 
Age for Girls. 


received daily two vitamin capsules, 5 mg. of thia- 
mine and one “‘iron tablet.” X-ray films of the 
hands and wrists on May 26, 1945, showed no lines 
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Figure 5. Comparison of Height Age, Weight Ages and 
Actual bias for Boys. 


of arrested growth. ‘There was possibly some 
undercalcification of the metacarpal bones and pha- 
langes. The bone age was 2.5 years, as compared 


with the actual age of 3.5 years according to Todd's 
standard. 
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An x-ray film of the wrist of the ten-year-old boy 
weighing 70 pounds showed a bone age of 8.9 years, 
with normal density of bone and a normal muscle 
mass but not much subcutaneous fat on the forearm. 
His sisters of twelve, fifteen aud eighteen years had 
grown and matured normally, although the older 
two were amenorrheic during the first and last 
months of internment. (See S. R., K. R. and N.R., 
Table 12.) X-ray films of the hand revealed bone 
ages corresponding to actual ages, with normal 
density of bone, good muscle mass and subcutaneous 
tissue. At the time of examination on arrival at the 
West Coast they had regained normal weights. 
These 4 persons are not included in Figures 4 and 5. 

Tables 11 and 12 provide information concerning 
the adolescent development of these boys and girls. 
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cents revealed gross caries. In 2 the enamel was 
thin. On the whole the teeth appeared to be far 
better than those of children and adolescents ob- 
served in the outpatient clinics of Boston hospitals. 


Discussion 


The high intellectual level of these internees and 
the fact that they suffered confinement where ra- 
tions were carefully controlled and issued on a per 
capita basis made their records and observations 
more reliable than might pertain for many groups 
for which a nutritional survey is desired. Never- 
theless, the analyses of dietary intake by such quan- 
titative information as presented above have the 
limitation not only of considerable error but also 
of being only averages. Although the figures are 


Adolescent Development of Boys. 


MENTAL AGE 


VELOP- 
Muscvu- Posture 
LATURE 


ComMMENT 


SEX 


yr. 
14 


BONE 


yr. 
Good 


12 Good 


Good This half-Philippine, half-American boy 
had lived normally in a Philippine 
home during the last 3 years. He was 
of average height and weight for his 
age, and hence a good control standard. 

Good Interned at Hays-Holmes 
44 and at Bitibid 12/ 
basic rations.) 944° 
ceived | vitamin capsule per day. He 
had 4lb. of dried milk ines 12/43 to 
7/44, and no milk for the last 6 months. 

e grew but became thin and ha 
weakness of extremities and calf 
tenderness. 

Good Interned at Santo Tomas 1/42-2/45. 
(See basic rations.) Milk and vitamin 
supplements as for D. R. 

Good Same as for brother T.R. He had also 

had jaundice for 2 wk. and inter- 
mittent diarrhea. 


Taser 11. 
SECONDARY 
Name AcrTruar PENIS HAIRT 
AGE 
Pubic Axil- 
lary 
yr. 
R. McL. V4 +++ +++ ++ 
D.R. 13 + + bp 
T.R. 15 + + a 
H.R. 17 ++ ++ ++ 0 
19 ++++ ++++4+ +++ + 


Good Interned at Santo Tomas 1/42-2/45. 
Milk and vitamin supplements as for 
D.R. He had had dysentery and 
measles; during the last months he had 
weakness, calf tenderness, edema and 
erectile impotence. 


*Pubescent enlargement: + = questionable; + = slight; ++ = moderate; +++ = considerable; +++-+ = adult. 
i development: 0 = none; + = slight coarsening at base of penis only; ++ = extension laterally; +++ = extension upward. 


Although the number of cases is meager, the data 
indicate that the early adolescent maturation of 
boys (see, D.R., T. R. and H.R.) together with 
their statural growth, was retarded. It may well 
be that the effect of the nutritional deficiency on the 
maturation of endocrine function was an important 
factor in the retarded statural growth. The girls 
clearly fared better. Although menstruation was 
somewhat irregular in some of them, which is not 
unusual in this age period, neither the menarche 
nor any other aspects of sexual development were 
delayed, nor was the bone age retarded. The greater 
effect of the inadequate nutrition on the development 
of adolescent boys as compared with that of girls 
appears to be further substantiated by observations 
on French school children made during the last years 
of the war." 

The teeth of only 1 of the 39 children and adoles- 


maximal in the sense of representing amounts issued 
rather than consumed, they are not truly so because 
they do not include the extra supplements obtained 
on an individual basis by exceptional means. On the 
other hand, they are not minimal because they do 
not include deductions due to spoilage and lack of 
ingestion or digestion. They probably approach the 
mean consumed by most internees. In spite of the 
limitations, however, the dietary information ac- 
cumulated in the short time and under the emergency 
circumstances of this survey has been in close agree- 
ment with such dietary records as were obtained 
later, and is indicative of the potential contributions 
of nutritionists trained in the technic of obtaining 
and analyzing careful dietary histories. 

It is clear from the dietary data presented above, 
the average weight losses (Fig. 1) and the signs of 
deficiency revealed by the survey of August, 1944 


- 
33 
5 
11 
12 12 Good 
14 13 Good 
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(Table 5), that the food intake during internment 
was below the maintenance standard from January 
1, 1942, to February, 1944, and truly deficient from 
Fi ebruary to August, 1944. From then until release 
in February, 1945, the dietary data, the accelerated 
weight loss and the increase in the incidence of 
beriberi in most men who worked and in many 
women clearly prove that the food intake was grossly 
inadequate not only in calories but also in con- 
stituents. Certainly the diets ingested and the 
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festation of this specific deficiency when the diet 


‘provides less than 0.7 mg. of thiamine per day (Table 


1) agrees. with findings under carefully controlled 


‘conditions.!? Niacin and riboflavin are not so heat 


labile. Because they occur in appreciable amounts 
in many foods, dietary deficiencies in these elements 
usually occur only on diets limited to a few specific 
ingredients. Moreover, the utilization of body tissue 
in starvation may provide an endogenous source 
that diminishes the dietary requirements of these 


TaBLe 12. Adolescent Development of Girls. 


SEconpARY CHARACTERISTICS 
MENSTRUATION 
BREASTS* 


Age of Regularity 
Onset 


yr. 
11.8 0 0 + 0 


Normal ++ 


Normal 


K. R. 15 ? Stopped first 2 and 
last 2 mo. of in- 
ternment 


L. G. 17 Normal 


+++ 


Preintern- 
ment 


G. R. 18 first 6 mo., 
nt 


en became 
regular 


+++ +4 


Stopped first6and +++ 
last 8 mo. of 


internment 


HAIRt 


Pubic Axillary 


Pos- ComMENtT 
RE AGE 


0 Good 11 Internment and rations same as for 
boy D. R. She had had malaria. 
She grew but "benaaie thin, and 
during the last months dev eloped 
weakness and calf tenderness. 

Internment and rations same as for 
brother D.R. She h ad a 
and 
as appendectomy. he grew 

but became thin and pa Bl the 
last months developed weakness 
and calf tenderness. 

12 Internment and rations same as for 

boy B.C. She had had measles. 

She grew but became thin. 


Internment and rations same as fo 
boy D. R. 


13 Internment and rations same as for 
sister She had had enteritis 
and measles. 

15 Internment and rations same as for 
boy D. R. She had had bacillary 
dysentery twice. She had had 
some soreness of the to sonaee and 
during the last months aan 
weakness and calf tenderness he 
grew 8 inches during internment. 


Internment and rations same as for 
‘boy . During the last months 
she had “blackouts” on aris ng. 
She grew but became thin. 


and rations same as for 


Internment and rations same as for 
sister She had had dysen- 
tery twice. During the last 
months she sore tongue, 
weakness and edem 

Internment and rations same a 

rother T. R. She ate extra "rice 
and food allotted from diet of her 
father and mother. During the 
last months she developed edema. 


Internment and rations same as for 
ister S. R, 


++ Good 18 


++ Good 18 18 


*Mammary development: + = slight; ++ = moderate; +++ = full. 


illnesses sustained during the first two years could 
have permitted but little storage of fat, protein, 
calcium or any of the vitamins other than vitamin 
D, which fortunately was abundantly provided by 
sunlight. During the last year there was, on the 
‘average, gross deficiency of many nutrients. 

The predominant manifestation of thiamine de- 
ficiency as compared with other specific deficiencies 
is consistent with the low thiamine content of all 
food, the nature of the diet, its manner of prepara- 
tion, the heat lability of thiamine and the short time 
required for such a deficiency to occur. !7 The mani- 


tHair development: 0 = none; + = slight; ++ considerable. 


vitamins. Because the diets ingested up to the 
beginning of the last six months of imprisonment 
probably contained enough of vitamins A and C to 
prevent signs of deficiency (Table 1), and because 
these deficiencies take months to develop,!**! ab- 
sence of gross manifestation of vitamin A and C 
deficiencies is not surprising. The frequency of a 
history of night blindness, poor vision and ocular 
pain is particularly interesting because it has here- 
tofore been reported so rarely. These symptoms 
appear to reflect neurogenic manifestations of 
thiamine deficiency rather than retinal dysfunction 


AGE 
Vo 
J.R. 12 0 0 + 0 
M. C. 12 0 0 + + 
D. C. 13 12.5 4] ++ || ++ Good 
15 13.5 Good 
E.H. 15 12 ++ ++ ++ Good 15 
++ ++ Good 17 
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due to vitamin A deficiency. The etiology of the 
central scotomas is uncertain. Similarly, the degree 
to which hypoproteinemia was a factor in the edema 
is uncertain. The nocturia appeared to be due to 
polyuria as well as frequency and was associated 
with polydypsia. The last may have been due to 
the fact that fluid was taken liberally to satisfy the 
feeling of emptiness and to offset the liberal salt- 
ing of the food when salt was available. It is difficult 
to explain the massive weeping edema, with swell- 
ing of the feet, legs, hands, arms and face, on the 
basis of beriberi with congestive heart failure when 
so few patients gave a history of impressive short- 
ness of breath on exertion, palpitation of the heart 
or nocturnal dyspnea. Although there is some evi- 
dence that thiamine resulted in amelioration of 
this edema, which was designated as “‘wet”’ beriberi, 
the factor of hypoproteinemia would be consistent 
with the low protein diet and the reported response 
to plasma infusions. 

Because of the likelihood that both thiamine and 
protein deficiency occur under many conditions of 
dietary deficiency, provision for determination of 
the serum-protein concentration from a few drops 
of capillary blood should, if possible, be included in a 
nutritional survey, even under disaster conditions. 
In particular cases, hemoglobin determinations may 
also be informative. The error of this analysis, how- 
ever, by any method that does not require con- 
siderable facilities is a distinct limitation. Other 
analyses of blood or serum provide evidence con- 
cerning deficiencies either so equivocal or merely 
confirmative or requiring facilities so difficult to 
obtain under disaster conditions that the desirabflity 
of making provision for them in emergency surveys 
seems questionable. Under the conditions usually 
pertaining in such surveys, the difficulty of collecting 
quantitative timed urine specimens in itself places 
4 limitation on the quantitative significance of urine 
analyses. 

An opportunity to examine these internees at the 
time of release would doubtless have permitted a 
more accurate definition of the maximal signs, 
symptoms and degree of deficiencies. The com- 
bination of history and examination at a later date 
has permitted, however, certain observations con- 
cerning not only the deficiencies suffered but also 
the degree of persistence or recovery resulting from 
nine weeks of normal dietary intake, and thus pro- 
vides therapeutic and prognostic implications. These 
may be of particular value in appraising and meet- 
ing the problems of nutrition that present in many 
areas over the world today. 


THERAPEUTIC AND ProcnostTic IMPLICATIONS 


The rapidity of recovery of the majority of the 
adults from their signs of gross undernutrition and 
deficiencies is striking.. 

The most frequent residual of the deficiency state 
is peripheral neuritis. Many persons four months 
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after an adequate diet still have evidence of such 
neuritis. Several still complain of easy fatigability, 
dyspnea on exertion, slight edema and impairment 
of vision. 

The gastrointestinal disturbances and exacer- 
bation of edema incident to the abrupt shift from 
the inadequate diets to highly concentrated food 
suggest that the thiamine and protein intake should 
be increased gradually before patients suffering such 
deficiencies be permitted a high-calorie diet. It 
follows that the emergency food shipped to areas of 
malnutrition should be skimmed milk or other 
suitable proteins and vitamin concentrates rather 
than such highly refined carbohydrate foods as white 
flour and sugar. In the extremely weak person, 
properly administered parenteral glucose, amino 
acids and vitamins may be required before an ade- 
quate diet can be taken orally. 

In view of the extremely restricted and inadequate 
nature of the diets ingested, the rapidity of recovery 
of these adults, the relatively good condition of the 
infants and the extent of the growth and matura- 
tion that occurred in the children justify a prognosis 
for such persons throughout disturbed areas of the 
world that is better than generally appreciated. 

Appraisal of the beneficial effects of vitamin con- 
centrates is difficult because of the role the protein 
depletion probably played in the edema. Moreover, 
the lability of the vitamins under the particular 
conditions of storage is not known. 


It would be unfitting to omit a word of tribute to those with 
whom this report deals. Contiaually, while the information 
submitted here was being obtained, evidence of chivalry of 
men to women and of self-sacrifice of men and women for the 
sick or young was revealed that should be recorded in honor of 
these persons and as a tribute to the society whose code they 
adhered to under such trying circumstances. Rarely could 
one find a more intellectually eager, more co-operative, well- 
behaved or appreciative group of children than these young- 
sters at the end of their years of ordeal and the trying day 
of disembarkation. 

We also record our admiration for the efficient and hos- 
ee manner in which the American Red Cross and the 

an Francisco County Public Welfare Department provided 
for the many and varied needs of these returnees. 

We also express our appreciation of the ee iven 
us in conducting this survey to Major General C. H. Kells, 
A.U.S., Colonel H. N. Villers, M.C., A.U.S., and Dr. W. Y. 
Hollingsworth and Dr. W. Gordon, United States Public 
Health Service. We are indebted to Dr. Harold Faber, Dr. 
John Lyttle and Dr. Milton Ream for the detailed examina- 
tion of several children; to Mrs. Vivian Harris, American 
Red Cross, for abstracting the records of the patients ad- 
mitted to the Marine Hospital; to Dr. Ruth Okey for advice 
in appraising the nutritional data; and to Dr. T. D. Steven- 
son, Dr. F. O. Smith and Major S. M. Bloom, M.C., A.U.S., 
for checking and supplementing the accuracy of our data. 
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THERAPEUTIC MEASURES IN RHEUMATIC FEVER* 
A Comparative Study of One Hundred and Fifty Cases 


RicHAarp Gusner, M.D.,f anp Szucs, M.D.t 


BROOKLYN 


[’ IS not encouraging to reflect that the cause 
of rheumatic fever is unknown, that its symptoms 
are often obscure and its recognition is accordingly 
difficult, and that effective treatment is lacking. 
Still, much has been learned concerning this 
disease, and recent demonstrations of the effec- 
tiveness of sulfonamide prophylaxis constitute a 
notable advance in its control. Neither sulfona- 
mides'~* nor penicillin’ 5 has proved of any value 
in the actual treatment of rheumatic fever. 

The _Present report comprises an analysis of 
various therapeutic measures in 150 cases of acute 
rheumatic fever in young men treated during 1944. 
The types of therapy employed comprised the 
following: sodium salicylate (4.0 to 6.7 gm. daily) 
and sodium bicarbonate (4.0 to 6.7 gm. daily), 
33 cases; sodium salicylate (4.0 to 6.7 gm. daily) 
and ascorbic acid (200 mg. daily), 32 cases; sodium 
bicarbonate alone (4.0 gm. daily), 10 cases; sulfa- 
thiazole (6 gm. daily), 15 cases; penicillin (50,000 
units daily), 5 cases; and calcium double salt of 
benzoic acid and succinic acid benzyl ester§ (4.0 
to 5.3 gm. daily) and ascorbic acid (200 mg. daily), 
55 cases. 

It was found, as others have reported, that neither 
sulfathiazole nor penicillin exerted any beneficial 
effect in the limited number of cases studied. Neither 
was sodium bicarbonate alone of any value. Be- 
cause of the persistence and increased severity of 
symptoms, these types of therapy had to be termi- 
nated after a trial period of seven days. 


*Presented at a eens of the Eastern Section of the American Federa- 
tion for Clinical Research, held at the Massachusetts General Hospital, 
ton, December 9, 1944 
From the Department of Medicine, Long Island College of Medicine, 
Brooklyn, and the Medical Peparement, Equitable Life Assurance Society 
of the United States, New Yo 
tInstructor in medicine, Long Island College of Medicine; assistant 
medical director, Equitable Life Assurance Society of the United States. 
tSurgeon, U.S. P. H. S. (R) 
§Supplied through the courtesy of the Seydel Chemical Company, 
ity, New Jersey. 


The two groups of salicylate-treated cases may 
be considered together, for with the exception of 
notable diminution of toxicity due to salicylate 
when ascorbic acid in place of sodium bicarbonate 
was given, no striking difference in therapeutic 
effect was noted. Others, such as Sendroy anc 
Schultz,® Schultz? and Abt and his co-workers, 
have likewise failed to find any therapeutic benefit 
from ascorbic acid in rheumatic fever. 

A comparison was made between the 65 salicylate- 
treated cases and the 55 cases treated with the 
sucginate compound. The average daily dose of 
salicylate was 4.5 gm. and that of succinate 4.2 gm. 
In all cases treatment was begun on the day of 
admission. The cases in these two groups were 
unselected, and were identical regarding age and 
clinical severity, as judged from the maximum 
sedimentation rate, the white-cell count, the temper- 
ature, the average number of joints involved in the 
polyarthritis and the degree of lowering of the 
plasma ascorbic acid level (Table 1). 

The response to treatment was -analyzed in the 
following Categoria (Table 2): period in hospital, 


TaBie 1. Comparison of Salicylate-Treated and 
Succinate- Treated Cases. 
Factor Tyre or THERAPY 


SALICYLATE SUCCINATE 


Average age 23 yr. 23 ys: 

Highest temperature Cc. 38.7° C. 
Highest white-cell count 13,300 : 

Highest sedimentation rate 76 mm. per hr. 78 mm. per hr. 
of joints in- 42 


Lawaet ascorbic acid 
level 


0.46 mg. per 100cc. 0.43 mg. per 100 cc. 


period on drug therapy, incidence of drug toxicity, 
duration of fever; duration of leukocytosis, dura- 
tion of accelerated sedimentation rate, incidence of 
carditis, incidence of relapses of rheumatic activity 
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and incidence of valvular disease found on re- 
examination one to six months following discharge. 
Recheck examinations were made in 48 of the 65 
salicylate-treated cases and in 25 of the 55 succinate- 
treated cases. In addition to physical examination, 


TaBLe 2. Comparison of Therapeutic Effects of 
Salicylate and Succinate. 


Factor Type or THERAPY 
SUCCINATE AND 
SALICYLATE ASCORBIC ACID 
(65 cases) (55 cases) 

Period in hospital (days)... ..........4- 52 34 
Period on drug therapy (days)....... 48 27 
Incidence of drug toxicity (percentage) .. 19 
Duration of fever (days).............-- 13.5 5.7 
Duration of leukocytosis (days)......... 22 14 
Duration of accelerated sedimentation 

Incidence of carditis (percentage)....... 69 19 


Incidence of relapse (percentage). . 


these comprised fluoroscopy (including esopha- 
grams), teleoroentgenographic measurement of heart 
size, electrocardiography and determination of the 
sedimentation rate. 

The period of hospitalization averaged fifty-two 
days in the salicylate-treated group and thirty-four 


days in the succinate-treated group. The average 


duration of salicylate treatment was forty-eight 
days, and that of succinate treatment twenty-seven 
days. No toxic symptoms were observed in the 
cases receiving succinate except for flushing and 
slight mental confusion in a patient who received 
8.0 gm. daily. These symptoms promptly subsided 
on a reduction in dosage to 4.0 gm. daily. Gastro- 
intestinal symptoms, chiefly nausea, were observed 
in 10 of the 33 patients who received salicylate and 
sodium bicarbonate, whereas in the 32 salicylate- 
treated patients receiving 200 mg. of ascorbic acid 
daily, nausea occurred in only 2 cases. One of these 


patients received 6.7 gm. of salicylate daily and 


the other 5.3 gm. daily. 

The duration of arthritic symptoms, fever, leuko- 
cytosis and accelerated sedimentation rate was 
uniformly and significantly abbreviated in the suc- 
cinate-treated group as compared with thesalicylate- 
treated group. The white-cell counts and sedimen- 
tation rates were determined once weekly. 

Findings that were considered indicative of 
carditis. included murmurs, gallop rhythm, peri- 
carditis, fluoroscopic or teleoroentgenographic evi- 
dence of enlargement and electrocardiographic ab- 
normalities. Signs of carditis developed in 69 per 
cent of the salicylate-treated cases, whereas they 
occurred in only 19 per cent of the succinate-treated 
cases. In computing the incidence of carditis, 4 
cases in the salicylate-treated group and 3 in the 
succinate-treated group were excluded, owing to 
previous attacks of rheumatic fever with cardiac 
involvement that could not be attributed to the 
episode of rheumatic fever studied. Electrocardio- 
graphic abnormalities, chiefly prolongation of atrio- 
ventricular conduction, occurred in 55 per cent of 
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the salicylate-treated cases, compared with 9 per 
cent of the succinate-treated cases. 

The incidence of relapses of rheumatic activity 
similarly was strikingly lowered in the succinate- 
treated cases. Seven relapses occurred after ap- 
parent subsidence of activity in the 65 salicylate- 
treated cases, whereas no relapses were observed in’ 
the succinate-treated group. 

An attempt was made to determine the incidence 
of valvular disease by calling as many patients as 
possible back for re-examination following discharge 
from the hospital, after periods varying from one 
to six months. Forty-eight of the salicylate-treated 
cases and 25 of the succinate-treated cases were 
rechecked. In evaluating the occurrence of valvular 
disease, 3 salicylate-treated cases and 2 succinate- 
treated cases were excluded owing to cardiac in- 
volvement from previous attacks of rheumatic fever. 
Signs of valvular disease were present on re-examina- 
tion in 30 (67 per cent) of 45 cases of the salicylate- 
treated group and in 7 (30 per cent) of 23 cases in 
the succinate-treated group. These figures do not 
represent the actual incidence of heart disease in 
the two groups, for many of those who fully re- 
covered had returned to full activity and were not 
so readily available for re-examination as were the 
patients with residual! signs of cardiac involvement, 
many of whom had prolonged convalescent care. 
In a series of 201 cases recently reported by Brown,’ 
it was found that 51 per cent of the patients had 
residual cardiac damage following acute rheumatic 
fever, with no significant variation in different 
age groups.* 

Because of the striking difference in therapeutic 
response in the salicylate-treated and succinate- 
treated cases on all points analyzed, a further analy- 
sis was carried out in which only the severe cases of 
each group were compared. In these the tempera- 
ture was at least 38°C., the white-cell count was at 
least 12,000, the sedimentation rate was over 60 


TABLE 3. Comparison of Effect of Salicylate 


and Succinate in Severe ases. 


Factor Tyre or THERAPY 


ORBIC ACID 


(27 cases) 

Period in hospital (days)............... 69 
Period on drug therapy (days).......... 64 38 
Incidence of drug toxicity Tammentians.:: 33 + 
Duration of fever (days) 17 7 
Duration of leukocytosis (days)......... a 16 
Duration accelerated 

of carditis (percentage)....... 65 21 
Incidence of relapse (percentage). . 3 0 


mm. per hour, and at least four joints were involved 
in the polyarthritis. The findings (Table 3) cor- 
respond closely to the observations on the entire 
series. 


*In a stud rected gomenied at the Eighteenth Graduate Fortnight 
of the New York Ac edicine, it was reported by those con- 
nected with the Ar Rane an ak. Rheumatic Fever Control Program that 


658 (64 per poe of 1036 cases of acute rheumatic fever developed mur- 
murs during the course of the disease. 
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CoMMENT 


It is apparent from the data that the succinate 
compound was considerably more efficacious than 
salicylate in controlling the acute symptoms and 
signs of rheumatic activity, in shortening the dura- 
tion of therapy and hospitalization and in decreas- 
.ing the incidence of clinical relapses and signs of 
carditis. 

Had larger doses of salicylate been employed, it 
is likely that they would have compared less un- 
favorably. Recently, Coburn!® has reported that 
in a series of rheumatic-fever cases receiving large 
doses of salicylate, varying from 10 to 12 gm. daily, 
therapy was more effective than in another group 
receiving 3 to 6 gm. daily, similar to the dose we 
employed. The hazard of toxicity with large doses 
of salicylate is not inconsiderable, for even with the 
relatively small dosage employed in this study, 
toxic symptoms occurred in 30 per cent of cases 
not receiving ascorbic acid. Sodium bicarbonate 
is relatively ineffective in decreasing the toxicity of 
salicylates, and any beneficial effect it may appear 
to have is deceptive in that in effect sodium bi- 
carbonate depresses the blood level of salicylate, 
interfering with absorption and increasing renal 
excretion." 

Ashworth and McKemie” have reported 2 cases 
in which death followed the giving of large doses 
of salicylate, as advocated by Coburn.!° Several 
investigators during the past year have reported 
other toxic effects due to salicylates, notably hypo- 
prothrombinemia and bleeding tendency and 
acidosis.'® !7_ Salicylates, even in small doses, in- 
crease the urinary excretion of ascorbic acid.'® It 
has been reported that scurvy and death occur 
more rapidly in guinea pigs on a scorbutic diet 
receiving salicylate than they doin control animals 
on the same diet not receiving salicylate.'® 

Lutwak—-Mann” carried out an extensive study 
on the toxicity of salicylates, comparing them with 
cinchophen, sodium benzoate and other compounds. 
Her findings indicate a toxic effect on respiration of 
isolated liver slices, inhibition of formation of glucu- 
ronic acid synthesis by the liver and, in experiments 
on the whole animal, disappearance of liverglycogen. 
Further in-vitro studies demonstrated inhibition of 
a variety of isolated enzyme systems. In the whole 
animal, toxic effects on the nervous system, with 
death, and other findings, such as albuminuria, 
were regularly observed with large dosages. Cincho- 
phen produced effects of similar magnitude, whereas 
in all the experiments benzoate in identical dosage 
was relatively innocuous. 

These observations on benzoate are of interest, 
since benzoic acid is a constituent of the succinic 
compound employed in this study. Sodium benzo- 
ate was employed in rheumatic fever as long ago 
as 1878 by Senator,?° who found daily doses of 8 
to 12 gm. to be harmless. Numerous studies by 
Gerlach," Chittenden,” Herter,” and Long” have 
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established the lack of toxicity of the benzoates. 
As stated by Sollman,* the benzoates have a thera- 
peutic action similar to but weaker than that of 
salicylates in rheumatic fever, and for this reason 
they have not been extensively employed. It is 
dubious whether the therapeutic effect noted in 
the present study with the calcium double salt of 
benzoic acid and succinic acid benzyl ester can be 
attributed in any appreciable degree to the benzoic 
acid component, since the total daily dose of benzoic 
acid was less than 2 gm. The succinic acid benzyl 
ester is readily hydrolyzed, releasing benzy] alcohol, 
a nontoxic compound with anesthetic and anti- 
spasmodic properties. Benzyl alcohol is con- 
verted in the body to benzoic acid and excreted as 
hippuric acid. 

Numerous studies during the last few years have 
demonstrated the important role of succinates and 
related dicarboxylic acids in biologic oxidation.25-”® 
Govier®® has recently shown that sodium succinate 
protects to a great extent against the breakdown 
of coenzyme I in the cardiac muscle of dogs rendered 
ischemic by ligation of the coronary artery. Proger*! 
demonstrated a stimulation of tissue uptake of 
oxygen in homogenized heart muscle by succinic 
acid, with an even greater catalytic effect under 
conditions of low oxygen tension. In-vivo experi- 
ments in dogs demonstrated a marked increase in 
arteriovenous oxygen difference following the intra- 
venous administration of 1 gm. of succinic acid, 
indicating greater tissue utilization of oxygen from 
the arterial blood. Proger further found that 
“anoxic effects on the heart muscle, as shown by 
the electrocardiographic examination, could often 
be prevented by the intravenous administration 
of succinic acid.” 

Succinic acid functions as a catalyst in the inter- 


‘ mediary metabolism of carbohydrates*® and fatty 


acids** 4 through the Krebs citric acid cycle. A 
stimulating effect on cellular respiration on addi- 
tion of succinates has been repeatedly observed.”® 
35-87 Apart from its role as an intermediary in the 
Krebs citric acid cycle, succinic acid is intimately 
concerned in the oxidation reduction of cytochrome.”® 
It reduces cytochrome, succinic dehydrogenase 
acting as cytochrome C reductase.*® Succinates 
prevent the inactivation of succinic dehydrogenase 
by oxidized glutathione and a wide variety of in- 
hibitors that react with the sulfydryl group of the 
enzyme, converting the active reduced —SH to 
the inactive —S—S oxidized form.2%! Calcium 
has a marked stimulatory action on the activity of 
succinic oxidase.’% 4 Other biologic actions of 
succinates have been observed — for example, an 
increase in the synthesis of acetylcholine.“ The 
various 4-carbon dicarboxylic acids, such as suc- 
cinic acid, are supplied in part in the diet by citric, 
aspartic and glutamic acids but are synthesized 
chiefly in the liver by carboxylation of pyruvic 
acid.3? Muscle tissue does not possess the enzymatic 
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apparatus for the synthesis of the dicarboxylic 
acids that “‘appear to play a fundamental role in the 
metabolic activity of many tissues.’”? The concen- 
tration of succinic acid in muscle is 17 mg. per 100 cc.*® 

There is no evidence that a deficiency of the 
dicarboxylic acids exists in rheumatic fever, but 
numerous studies indicate a widespread interference 
with various enzyme systems involved in tissue 
oxidation. 

Porphyrinuria was observed in rheumatic fever 
as long ago as 1880 by MacMunn.** More recently a 
careful study was carried out by Kapp and Coburn‘? 
in 41 cases of acute rheumatic fever. A marked 
increase in porphyrin excretion accompanied or 
shortly followed the onset of rheumatic symptoms, 
but was not present during the preceding strepto- 
coccic pharyngitis or symptom-free interval before 
the attack. The intensity of porphyrinuria was 
strikingly greater in severe than in milder rheumatic 
attacks. In pharyngitis alone and in other febrile 
diseases, such as influenza and pneumococcal pneu- 
monia, the amount of urinary porphyrin was within 
normal limits in rheumatic patients, and in quiescent 
rheumatic patients in good health normal excretion 
of urinary porphyrins was found. : 

Ascorbic acid concentration has been found to 
be reduced in rheumatic fever by several investi- 
gators.‘*-*9 Jn the present study, plasma ascorbic 
acid determinations were carried out in 120 of the 
150 cases. Ascorbic acid levels were regularly 
reduced below the normal level (0.8 to 1.0 mg. per 
100 cc.), the degree of reduction paralleling the 
clinical severity. The lowering of ascorbic acid 
was unrelated to the previous nutritional status, 
since all the patients were known to have been 
on a fully adequate diet preceding their illness. 
Ascorbic acid has numerous functions in tissue 
metabolism. Although its role in hydrogen trans- 
port has not been clearly established, a relation to 
cellular oxidative processes is indicated by the 
demonstration that ascorbic deficiency in guinea 
pigs causes a marked drop in succinic dehydrogenase 
(cytochrome C reductase) activity in skeletal and 
cardiac muscle.*! 

Vitamin A is similarly reduced in rheumatic fever. 
Shank et al. observed that regardless of the con- 
centration of vitamin A in the plasma prior to the 
onset of active exacerbations of the disease, there 
was a fall in the level of vitamin A in the plasma 
with development of acute rheumatic fever, the 
degree of decrease varying directly with the in- 
tensity of the rheumatic attack. Similar observa- 
tions were made by Race,® Ellison and Moore™ 
and Hall et al.55 The role of vitamin A in tissue 
metabolism has not been entirely clarified, but 
Palmer®* has called attention to the unsaturated 
bonds acting as hydrogen acceptors. A relation of 
vitamin A to tissue respiration is suggested by the 
recent findings of greatly increased resistance to 
anoxia in rats fed with vitamin A.%” 
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Further indirect evidence of enzymatic inhibition 
in rheumatic fever stems from the reports of Massell 
and Jones,! Swift et al.? and others,’ as. well as from 
our own experience, that sulfonamides exert a 
deleterious effect in this disease. Sulfonamides 
inactivate a variety of respiratory enzyme systems, 
particularly the dehydrogenases.5® This inhibition 
is reversible by many substances, an extremely 
important group of which, according to Henry,*® 
comprises compounds related to cell oxidative 
metabolism — for example, coenzymes, glucose and 
carboxylic acids. Porphyrinuria, a characteristic 
finding in rheumatic fever, as already mentioned, 
has been noted following the administration of 
sulfonamides.5® 

Glutathione is not of itself a respiratory enzyme, 
but as stated by Barron®® it plays a role of funda- 
mental importance in cellular respiration. It main- 
tains the sulfydryl group of a great variety of en- 
zymes in the reduced —SH form essential for enzy- 
matic activity. The total blood glutathione, almost 
entirely contained in the erythrocytes, is not char- 
acteristically altered in rheumatic fever, but it is 
significant that in fatal cases the oxidized fraction 
of glutathione is greatly increased.* It is of interest 
that antirheumatic drugs—that is, colchicine™ 
and salicylates!® — increase the concentration of 
glutathione in the liver. 

Vitamin A, ascorbic acid and glutathione are all 
reducing substances and are readily oxidized. They 
are physiologically active only in the reduced state, 
and the changes in these substances in rheumatic 
fever, as well as porphyrinuria, suggest a widespread 
oxidative inactivation of tissue enzyme systems. 
Succinic acid is an extremely active reducing agent, 
and according to Harrow® it is oxidized more rapidly 
than is any other substance known. It appears 
possible that in rheumatic fever administration of 
succinates not only helps to prevent inhibition of 
succinic dehydrogenase, thereby maintaining cyto- 
chrome in its reduced form, but may also prevent 
oxidation and inactivation of other respiratory 
enzyme system constituents. 

Administration of ascorbic acid in conjunction 
with succinate appears to be indicated in view of 
the uniform finding of low plasma ascorbic acid 
levels in rheumatic fever and the observation that 
ascorbic acid deficiency causes a marked drop in 
succinic dehydrogenase activity.5! Administration 
of the calcium salt of succinic acid, as employed in 
the present study, likewise appears desirable, since 
calcium has a marked stimulatory effect on the 
activity of succinic dehydrogenase.‘ 


SUMMARY AND CONCLUSIONS 


A comparative therapeutic study was carried out 
in 150 cases of acute rheumatic fever. The types 
of therapy included the following: sodium salic- 
.ylate and sodium bicarbonate (33 cases); sodium 
salicylate and ascorbic acid (32 cases); calcium 
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double salt of benzoic acid and succinic acid benzyl] 
ester (55 cases); sulfathiazole (15 cases); penicillin 
(5 cases); and sodium bicarbonate alone (10 cases). 

Sulfathiazole, penicillin and sodium bicarbonate 
alone were without demonstrable therapeutic effect. 
No striking difference was evident in the two groups 
of cases receiving salicylate other than noteworthy 
diminution in toxicity in the patients receiving 
ascorbic acid in place of sodium bicarbonate. 

Comparison was made between the 65 salicylate- 
treated cases and the 55 cases receiving the suc- 
cinate compound. The average age and the severity 
of the disease in the two groups were identical, as 
judged by fever, leukocytosis, accelerated sedi- 
mentation rate, degree of polyarthritis and lowering 
of plasma ascorbic acid. It was found that on all 
points analyzed the cases receiving the succinate 
compound and ascorbic acid responded more favor- 
ably than did those receiving salicylate. The dura- 
tion of acute symptoms, that is, fever, leukocytosis 
and accelerated sedimentation rate, and total days 
of hospitalization were uniformly and significantly 
abbreviated. Signs of carditis developed in 69 per 
cent of the salicylate-treated cases, compared with 
19 per cent of the succinate-treated cases. Relapses 
of rheumatic activity occurred in 7 of the salicylate- 
treated cases, whereas no relapses developed i in the 
succinate-treated cases. Drug toxicity was noted 
in 19 per cent of the salicylate-treated cases but 
in only 1 case (2 per cent) of the cases receiving 
the succinate compound. 

Attention is called to the role of succinic acid as a 
catalyst in biologic oxidation. Evidence is cited that 
a widespread interference with various constituents 
involved in tissue oxidation occurs in rheumatic 
fever — that is, porphyrinuria, lowering of plasma 
ascorbic acid and vitamin A levels and changes in 
glutathione. It is suggested that there is an oxi- 
dative inactivation of various enzymes in this 
disease, and that administration of succinates may 
not only prevent inhibition of succinic dehydro- 
genase (cytochrome C reductase), bu* as an active 
reducing agent may also prevent inactivation of 
other respiratory enzymes. Calcium and ascorbic 
acid enhance the activity of succinic dehydrogenase, 
and the administration of ascorbic acid as well as 
the calcium salt of the succinic acid compound 
studied therefore appears to be indicated. 
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I. IS well known by all physicians and even by 
the lay public that heart disease is at present the 
leading cause of death in this country. In fact, this 
has been so for some years. The great increase in 
the prevalence of this disease that has taken place 
during the last few decades has resulted mainly, 
if not entirely, from the increase in the number of 
cases of coronary-artery disease, hypertensive heart 
disease and other types of nonvalvular heart disease. 
There is no evidence that rheumatic valvular disease 
has been a factor in this change, and it is fairly clear 
that syphilitic heart disease has become less frequent. 

The most striking aspect of this question is’ the 
tremendous incidence of coronary-artery disease. 
The two obvious explanations that have been sug- 
gested are that angina pectoris and particularly 
coronary thrombosis are now much more readily and 
accurately diagnosed, and that the span of life has 
been so materially lengthened during the last fifty 
years that there now is a larger proportion of the 
population alive over forty years of age, an age period 
in which coronary disease is likeliest to occur. It is 
still uncertain whether coronary disease is more 
prevalent among the same age groups today than 
it was fifty years ago, despite the fact that many 
physicians have strong impressions that they are 
seeing younger and younger patients with coronary 
disease. 

_ The incidence of coronary disease in relation to 
different occupations has also interested the medical 
profession, but the various views expressed have 
been conflicting. For the most part, the opinion 
prevails that professional men, such as physicians 
and lawyers, and business executives are more vul- 
nerable to coronary disease than are laborers and 
farmers. The difficulty with most of the statistics 
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that bear on this question is that certain types of 
persons are more prone to seek advice from physi- 
cians, particularly consultants, than are others. 
When it is found that the proportion of physicians 
with coronary-artery disease going as patients to 
the Mayo Clinic is four times as great as that of 
laborers,! one can readily maintain that a physician 
with angina pectoris is likelier to go to a large clinic 
for an opinion than is a laborer. As a matter of fact, 
the statistics published by Master et al.? indicate 
little difference between the incidence of coronary 


. disease among professional men and that among 


laborers. 

It is obvious that the problem of the incidence of 
coronary-artery disease is difficult to unravel. There 
is one item of information that may indirectly throw 
light on the question that has not been sufficiently 
explored — that is, the age at death from coronary 
disease. It is reasonable to believe that if a particular 
group of persons is likelier to have coronary-artery 
disease than is the average population, the average 
age at death in that group will be less than the over- 
all average age. at death from coronary-artery 
disease. As illustrations of this principle one would 
expect patients with coronary-artery disease due 
to syphilis or occurring as a part of Buerger’s disease 
to die at a younger age than those with only the 
customary coronary sclerosis. Heredity is accepted 
by all students as a significant etiologic factor in 
coronary disease. If one applies the above principle, 
it should be true that patients with angina pectoris 
who have long-lived parents will die at an older age _ 
than will those who have short-lived parents. It is 
interesting that such an analysis was made,’ and 
that it showed that in a group of cases of angina in 
which the average age at death of the parents was 
over seventy the average age at death was 63.4 
years, whereas the corresponding figure for the pa- 
tients whose parents lived to an average age of 
under sixty was 57.8 years. This difference of 5.6 
years was significant and afforded indirect proof 
that heredity is a predisposing factor in the disease. 
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The above method of reasoning was applied in the 
present study in three different ways. Physicians 
were studied by the above method in contrast to 
the general population, Jews in contrast to Gen- 
tiles, and smokers in contrast to non-smokers. If 
one of these groups were particularly prone to de- 
velop: coronary disease, its average age at death 
would be lower than that of the comparative group. 

The above reasoning seems to be valid when the 
over-all average age of any two groups that are to 
be compared is the same. The following illustra- 
tions help to clarify the point involved. The average 
age at death from coronary-artery disease in Army 
camps during the recent war was probably no higher 
than thirty to thirty-five years. This cannot be com- 
pared with the average age at death from coronary- 
artery disease in the general population, nor does it 
indicate that being in the Army is conducive to 
this disease. The reason is obvious: the age of the 
overwhelming majority of men in Army camps is 
only eighteen to thirty years. Likewise, the mortal- 
ity statistics of physicians and other persons, Jews 
and Gentiles and smokers and non-smokers will be 
valid only if the average ages of the two types of 
population compared are essentially the same. 

With this reservation in mind, and as a corollary 
of the above reasoning, if the average age at death 
from coronary disease is decidedly lower in a certain 
group, — for example, smokers as compared with 
non-smokers, — then that particular factor can be 
regarded as a material influence in the development 
of coronary disease. 

A comparison was made between the average age 
at death from coronary-artery disease among physi- 
cians and that among the general population. For 
this purpose the statistics published in the Journal 
of the American Medical Association were analyzed. 
During part of 1940, the average age of physicians 
at death from all causes in 1000 consecutive cases 
was 66.3 years. Among these there were 245 who 
died of coronary-artery disease. Only the deaths 
with the following terminology were included in 
this group: coronary heart disease, coronary-artery 
disease, coronary thrombosis, coronary embolism, 
coronary sclerosis, coronary infarction, angina pec- 
toris and myocardial infarction. The average age at 
death of this group was 66.0 years. As a control, an- 
other 1000 consecutive cases were analyzed from a 
different part of 1940. The over-all age at death 
was again 66.3 years. There were 253 deaths from 
coronary disease, and the average age at death was 
65.8 years. It is of considerable interest that in a 
series of 445 cases of coronary-artery disease in a 
general consultation practice, reported by White 
et al.,f the average age at death was 65.8 years. 
This figure happens to be identical with the one just 
mentioned for the average age at death of phy- 
sicians. It follows that coronary-artery disease kills 
physicians at about the same average age as do all 
other causes, and that this age is the same as that 


of other persons with coronary disease. Thus, the 
occupation of the physician is not conducive to the 
development of coronary heart disease, for if it were, 
the average age at death would be considerably 
lower than 65.8 years. The latter conclusion seems 
justifiable, because the average age of all physicians 
is essentially the same as that of all other persons 
who develop coronary heart disease. Inasmuch as 
physicians become practitioners at the age of twenty- 
six to twenty-eight, only the rare cases in which 
coronary-artery disease is fatal before that age would 
vitiate the above comparison. It is unlikely that 
this can introduce an error of more than 1 per cent. 

An objection may be made to the above analysis 
because the physicians studied were almost ex- 
clusively men, whereas among the general popula- 
tion 25 to 30 per cent of coronary cases occur in 
women. In point of fact this tends to strengthen 
the above conclusion, for most women die from 
coronary-artery disease at an age at least two years 
older than men.’ It follows that the age at death of 
physicians from the disease would be about one 
year higher if there were the same proportion of 
women among physicians as is found in any group of 
persons with angina. 

A similar analysis was made of Jews and Gentiles. 
The cases seen in consultation by one of us (S. A. L.) 
were analyzed for this purpose. It is fair to say that 
a consultant may be seeing a somewhat severer type 
of case than what occurs in the general population, 
so that the age at death may well be lower than the 
average. The same effect, however, would be pro- 
duced on the data obtained concerning Jews as well 
as those concerning Gentiles. When 200 consecu- 
tive cases of coronary disease among Jews were 
studied, the average age at death was found to be 
59.7 years, whereas that of 200 consecutive cases 
among Gentiles was 62.5 years. This difference of 
2.8 years appears to be significant. A similar com- 
parison can be made in the 445 cases of White and 
Miskall.5 The average age at death of the entire 
series was 65.8 years, whereas that of the Jews was 
62.9 years. 

Further support for this discrepancy was ob- 
tained when the average age at death of Jewish 
physicians was compared with that of Gentile physi- 
cians. Consecutive samples* of death notices in the 
Journal of the American Medical Association occur- 
ring during 1938 to 1942 were examined. The aver- 
age age at death of 306 Gentile coronary cases was 
65.7 years, practically identical with the previous 
figure of 65.8 years, whereas the age at death of 132 
Jewish physicians was 56.7 years. This striking dif- 
ference of 9.0 years between the two groups is much 
greater than that found in consultation practice 
(2.8 years). 

The striking discrepancy inked the ages at 
death from coronary disease among Jewish physi- 


*It did not seem necessary to include all the coronary cases occurring 
during these years. 
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cians and Gentile physicians has two possible ex- 
planations. Either Jewish physicians are more prone 
to coronary disease or the two age groups analyzed 
were not the same. If the latter were true, the aver- 
age age at death of Jewish physicians dying from 
all causes should be considerably less than that of 
Gentile physicians. As mentioned above, the latter 
average was found to be 66.3 years. An analysis of 
the average age at death from all causes among 341 
Jewish physicians who died during the years 1938 
to 1942 was 57.2 years. It follows that the lower 
average age of Jews in the medical profession ac- 
counts for the fact that the age at death from coro- 
nary disease is so much lower among Jews than 
among Gentiles. It is interesting that the age at 
death from coronary-artery disease was only slightly 
less than at death from all causes in both groups. 
The last comparison was made between smokers 
and non-smokers. These data were obtained from 
the private records of one of us (S. A. L.). The aver- 
age age at death of 156 smokers was 58.2 years and 
that of 65 non-smokers 62.5 years. Although the 
numbers studied were not great, the difference of 
4.3 years in the age at death seems significant. It 
cannot necessarily be inferred that smoking is the 
cause of this discrepancy, because smokers in genera! 
are younger than non-smokers, inasmuch as the 
consumption of tobacco has increased tremendously 
during the last two or three decades. 

From the above study it appears that physicians 
die of coronary-artery disease at the same age as 
the average person with the disease. From this it 
can be inferred that the incidence of coronary-artery 
disease is no greater among physicians than it is 
among the general population. It was also found 
that Jews died at a younger age from coronary 
disease than did Gentiles, and smokers than non- 
smokers. This is probably due to the fact that the 
general average age of the two groups, Jews and 
smokers, that were studied was lower than that of 
the control groups, Gentiles and non-smokers. 


SUMMARY 


The age at death from coronary-artery disease 
was analyzed in various groups of people. It is be- 
lieved that this affords indirect evidence of the in- 
fluence that various factors may have in the de- 
velopment of coronary-artery disease; that is, if the 
age at death is distinctly lower in a group of a par- 
ticular type, that factor must play an etiologic role 
in the development of the disease, provided the over- 
all average age of the two groups is the same. 


physicians was found to be 66.3 years. Similar 
figures for physicians dying of coronary-artery 
disease were 66.0 and 65.8 years for two different 
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series of cases (245 and 253 cases, respectively) 
occurring during the same year (1940). The latter 
figure is exactly the same as that found in patients 
with coronary-artery disease in the general popula- 
tion (65.8 years). 

In general consultation practice the average age 
at death from coronary-artery disease among Jews 
was found to be 59.7 years and that among Gentiles 
62.5 years in the experience of one consultant and 
62.9 and 65.8 years, respectively, in that of another 
consultant. A similar but more striking difference 
was found in the deaths of Jewish physicians from 
coronary-artery disease as published in the Journal 
of the American Medical Association (56.7 years in 
132 cases) as compared with that of Gentile physi- 
cians (65.7 years in 306 cases). This greater dis- 
crepancy (9.0 years), as compared with that among 
Jews i in a general consultation practice (2.8 years), 
is ascribed to the fact that there were fewer Jewish 
physicians entering the practice of medicine forty 
to fifty years ago, and thus the average age of living 
Jewish physicians is lower than that of Gentile 
physicians. In support of this explanation is the 
finding that the average age at death from all causes 
among Jewish physicians was 57.2 years, in contrast 
to 66.3 years among Gentile physicians. 

It was also found that the age at death was lower 
among smokers than among non-smokers — that is, 
58.2 years in 156 smokers as contrasted with 62.5 
years in 65 non-smokers. 

The inference to be drawn is that the life of a 
physician is not conducive to coronary-artery 
disease and that the incidence of this disease among 
physicians is no greater than that in the general 
population, for both groups die at the same average 
age. Furthermore, although coronary-artery disease 
is the most frequent cause of death among phy- 
sicians, it has no greater effect on longevity than 
does death from all other causes. Finally, the fact 
that Jewish physicians and smokers die of coronary 
disease at a considerably younger age than do 
Gentiles and non-smokers does not indicate any 
greater susceptibility of these two groups. It is a 
statistical consequence of the fact that the over-all 
average age of the first two groups is lower. 
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N THE newborn infant there occur not too 

infrequently congenital anomalies that, left un- 
treated, result in death. Prompt recognition and 
adequate surgical correction of the anomaly will 
result in a gratifying low mortality rate. There are 
usually no serious associated congenital anomalies 
so that with correction of the major difficulty the 
child becomes normal. Not only is the mortality in 
a given case directly related to promptness of diag- 
nosis and proper surgical treatment, but the period 
_ of recovery and convalescence in the hospital is 
decreased. 

In the past there has been a well intrenched 
opinion among medical people that the newborn 
infant withstands surgical procedures poorly and 
that operations should be delayed on this ground 
whenever possible. Ladd! has pointed out that an 
infant during its first forty-eight hours of life presents 
a better surgical risk than it does a week or so later. 


EsorpHAGEAL ATRESIA 


One of the gravest congenital anomalies is esoph- 
ageal atresia, with or without tracheoesophageal 
fistula. Yet the hopeless outlook of five or six years 
ago has changed considerably for the better. 
Freudenberger and Kerby? have reported no 
survivals without operation. The first successfully 
treated cases are now six years old. 

This anomaly is more frequent than is usually 
considered to be the case. Ashley® has collected 314 
cases from the literature. The diagnosis is not diffi- 
cult and is suggested in newborn infants by excessive 
mucus at birth and prompt regurgitation of even 
small feedings associated with attacks of cyanosis. 
Coarse rales in all parts of the lung fields with local 
signs of consolidation are usually present. Because 
of the frequently associated tracheoesophageal 
fistula, the abdomen is usually distended with air 
filling the stomach and intestines. The diagnosis is 
confirmed by passing a soft rubber catheter into 
the esophagus and finding an obstruction at about 
the level of the second or third dorsal vertebra. This 
procedure, as well as the injection of 1 or 2 cc. of 


lipiodol through the catheter to outline the upper , 


esophageal pouch, should be performed under 
fluoroscopic control. Such an examination demon- 
strates the level of the upper esophageal pouch and 
determines the presence or absence of a fistula con- 
necting the upper esophagus and trachea. This 
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technic of radiographic diagnosis is far safer than 
the prevalent practice, in many institutions, of 
giving barium by mouth to outline the esophagus 
in infants. With the latter a portion of the regur- 
gitated barium is almost invariably aspirated, which 
results in a severe and often fatal pneumonia. 

Haight‘ has reported 6 successful primary anasto- 
moses of the esophagus in esophageal atresia out 
of a total of 24 patients operated on. Leven® has re- 
ported 4 successful cases, in all of which multiple- 
stage procedures were employed. Ladd® has reported 
34 cases with 11 survivals. To bring the experience 
at the Children’s Hospital up to date, in the past 
six years there have been 64 cases, in 21 of which 
direct anastomoses were accomplished, with 5 sur- 
vivals. In the remaining 43 cases, multiple-stage 
operations were performed. The latter consists of 
ligation of the fistula extrapleurally, followed by 
gastrostomy and marsupialization of the esophagus. 
At a later date an anterior thoracic esophagus is 
constructed, permitting the child to eat normally. 
In this group of 43 cases, there are 14 survivals. It 
is evident that the operation of choice, in cases in 
which the two esophageal segments are separated 
by more than 1.5 cm., is a multiple-stage procedure. 
If a primary anastomosis were attempted in all cases 
of congenital esophageal atresia, the mortality would 
probably exceed 80 per cent. 

The chief cause of death has been pulmonary in- 
fection. Poor surgical judgment in selecting the 
safest plan of surgical treatment and associated 
congenital anomalies have also been factors in the 
still high mortality. Prompt recognition and sur- 
gical correction of this condition should bring a 
considerable improvement in the results. 


OMPHALOCELE 


This anomaly is such a striking abnormality in 
the newborn that it usually receives prompt atten- 
tion. The condition consists of a herniation of ab- 
dominal contents into an abnormal sac-like um- 
bilical cord, which consists of a translucent mem- 
brane composed of peritoneum and amnionic mem- 
brane. In rare cases the infant may be born with 
an omphalocele in which the sac is absent. The de- 
livery, however, is usually without difficulty and the 
sac remains intact. If the infant does not receive 
prompt attention, the intestines become distended 
with enlargement of the contents of the omphalocele. 
As the sac is quite fragile, it may easily be ruptured, 
with evisceration of the abdominal contents. 
In most cases the anomaly is amenable to surgery, 
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particularly the small and moderate-sized ones, 
which do not have a perforation of the omphalocele 
sac. Operation should be carried out promptly 
before the intestines become distended with swal- 
lowed air and before the omphalocele sac ruptures. 
Operation consists of excision of the sac and re- 
placement of the omphalocele contents into the 
peritoneal cavity. The association of malrotation 
of the colon with this condition is frequent enough 
to warrant a routine search for the abnormality 
during repair of the omphalocele. In most cases the 
abdominal wall can be closed in layers, so that a 
firm abdominal wound is secured. In a few patients 
with a large omphalocele, however, it is practically 
impossible to close all the layers of the abdominal 
wall. Gross and Blodgett’? have pointed out that 
under such conditions it is only necessary to approxi- 
mate the subcutaneous tissue and skin. At a later 
date the wound is reopened, and by that time the 
abdominal cavity has enlarged sufficiently to permit 
careful closure of the abdominal wall in layers. 

The above authors have reported 22 cases, with 
an operative mortality of 50 per cent. Specht and 
Shryock® report 5 cases, with 2 recoveries. O’Leary 
and Clymer® review 91 cases in the literature and 
find a mortality of 21 per cent when operation is 
carriéd out under twelve hours. After twenty-four 
hours, the mortality increased to 61 per cent. These 
statistics are striking evidence of the need of early 
operation. 


DIAPHRAGMATIC HERNIA 


Until relatively recent years diaphragmatic hernia 
in the newborn was an almost completely neglected 
anomaly from a therapeutic standpoint. It is not 
too rare an anomaly, and without radical treatment 
the mortality approaches 80 or 90 per cent. Hed- 
blom!*® reports that 75 per cent of the patients with 
congenital diaphragmatic hernia die before the end 
of the first month of life. This includes hiatus 
hernias and, if these were excluded, the mortality 
would be considerably higher than the one he re- 
ports. 

The diagnosis of diaphragmatic hernia in the new- 
born is not difficult. The infants present quite a 
typical. appearance, characterized chiefly by attacks 
of cyanosis, particularly during or shortly following 
feedings. There is also a tendency to vomit. The 
respiratory rate is accelerated, owing to the en- 
croachment on the chest cavity by the abdominal 
organs. .Examination reveals the heart to be pushed 
to the opposite side from the hernia, with tympany 
to percussion in the region of the hernia, and auscul- 
tation often reveals a clear peristaltic sound. Be- 
cause of vomiting and the danger of aspiration of 
barium, it is not warranted, except under unusual 
circumstances, to give barium by mouth. Almost 
invariably the diagnosis is clear in an x-ray film of 
the chest without the use of contrast mediums. The 
hernias are far more frequent on the left side than 
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on the right. These infants should be treated as 
emergencies, and operation should be delayed only 
until the fluid imbalance has been corrected. Dur- 
ing the period of preparation, distention of the 
gastrointestinal tract is reduced by the use of Wan- 
gensteen suction and the administration of a high 
concentration of oxygen. 

Harrington" reports 2 cases in which a trans- 
thoracic approach was utilized to repair the dia- 
phragmatic hernia and in which, because of intra- 
abdominal adhesions, it was necessary to open the 
abdomen as well to reduce the hernia. The same 
author favors a transthoracic approach for hernias 
on the right side. Ladd and Gross" have reported 
the use of an abdominal approach and its advan- 
tages. Since the capacity of the peritoneal cavity 
is reduced in proportion to the volume of viscera 
in the chest cavity, closure of the wound may be 
quite difficult. Occasionally, the above authors 
found it necessary to close only the subcutaneous 
tissue and skin and to perform a secondary repair 
in seven or eight days. A careful closure of the 
layers of the abdominal wall is usually possible at 
the second operation. 

Gratifying results have been achieved by opera- 
tive repair of diaphragmatic hernia. Harrington" 
reported 21 cases in children, with 4 deaths. Ladd 
and Gross” reported the results in 16 patients who 
were operated on for congenital hernia. Nine of 
these recovered, 7 being under one year of age. Sub- 
sequently, at the Children’s Hospital 25 patients 
with congenital diaphragmatic hernia have been 
operated on, with only 5 deaths —a mortality of 
20 per cent, which shows an improvement of roughly 
50 per cent over that of ten years ago. 


INTESTINAL ATRESIA OR STENOSIS 


Acute intestinal obstruction in the newborn is 
sometimes produced by atresia or stenosis of the in- 
testines. Attention is directed to these patients by 
persistent vomiting of bile-stained material, start- 
ing soon after birth. The site of obstruction deter- 
mines the amount of abdominal distention. Ob- 
struction of the duodenum produces fullness in the 
upper abdomen, whereas atresia of the lower ileum 
results in marked general abdominal distention. 
Failure to detect cornified epithelial cells and bile 
in the meconium are important aids in making the 
diagnosis. Roentgenographic examination should be 
limited to plain films of the abdomen without the 
use of a contrast medium. From these the point of 
intestinal obstruction can be localized, since no gas 
is found beyond the atresia. It is dangerous to give 
barium because it is vomited and may lead to as- 
piration: Furthermore, it may form a concretion in 
the bowel, which becomes a hazard to the patient 
postoperatively after an anastomosis circumventing 
the atresia has been made. 

It was formerly considered safe in infants with 
atresia to wait five or six days before operative in- 
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tervention. It is now known that perforation may 
take place as early as two days after birth. Opera- 
tion should be delayed only long enough to institute 
Wangensteen suction for combating abdominal dis- 
tention, to correct the fluid balance and to give 
plasma or a small blood transfusion. During this 
short period of preparation the patient should be 
kept in an oxygen tent with a high concentration 
of oxygen to supplement the Wangensteen suction 
in lessening the abdominal distention. 

Adequate surgical exposure to permit careful 
examination of the whole intestinal tract is impera- 
tive so that multiple areas of atresia are not over- 
looked. Erb and Smith" have reported a single sur- 
vival after resection of multiple lesions. In ob- 
structions of the duodenum and proximal jejunum, 
the operation of choice is a side-to-side anastomosis. 
In duodenal atresia, Ladd™ has pointed out that 
it is far more satisfactory to carry out a duo- 
denojejunostomy than a gastro-enterostomy, since 
the latter causes loss of appetite and failure to gain 
weight properly. He reports a series of 10 cases of 
duoden nostomy, with 6 recoveries. At the 
Children’s Hospital, since the above paper was pub- 
lished, there have been 3 additional cases of atresia 
of the duodenum, with 2 recoveries, and 8 cases of 
stenosis of the duodenum, with 5 recoveries. The 
lower the obstruction occurs in the small bowel, 
the less satisfactory are the results. Several years 
ago Mikulicz resections were performed for low ileal 
atresia, and the fluid loss from the ileostomy was 
frequently disastrous. It is now generally agreed 
that a primary anastomosis is indicated. A gratify- 
ing number of reports of single successfully treated 
cases are now appearing in the literature. 


Meconium ILEus 


In contrast to the improved results that can be 
reported in most of the surgical emergencies of the 
newborn, no progress has been made in dealing with 
meconium ileus. This disease, caused by pancreatic 
insufficiency, is still uniformly fatal. These new- 
born infants usually present a picture of advanced 
intestinal obstruction. There is an early onset of 
vomiting after birth; the vomitus contains bile, and 
there is progressive distention. Neuhauser!® has 
pointed out that a diagnosis can be arrived at in 
about 40 per cent of the cases on the basis of plain 
films of the abdomen. Prompt exploration should 
be carried out. Because of Farber’s studies!® on the 
effect of pancreatin on inspissated meconium, en- 
terostomies have been performed on these infants, 
and an attempt has been made to clear the thick, 
tenacious meconium from the lower intestinal tract 
by using pancreatic enzymes as an irrigating fluid. 
In 4 cases the intestinal tract cleared. Pulmonary 
infection, however, eventually resulted in the death 
of these patients. Hurwitt and Arnheim” have re- 
viewed the literature and have been unable to find 
any cases of recovery. 


THE NEW ENGLAND JOURNAL OF MEDICINE 


Nov. 29, 1945 


Mipcut VoLvu.Lus 


A more hopeful type of intestinal obstruction, not 
too rare in newborn infants, is volvulus of the mid- 
gut. These patients with volvulus dependent on 
malrotation and faulty mesenteric attachment 
present the picture of an acute intestinal obstruc- 
tion. In patients in whom a midgut volvulus is 
suspected, the diagnosis is confirmed by a plain 
x-ray film of the abdomen, which reveals a dilated 
duodenum and stomach, with only small amounts 
of gas in the intestine. It is important that opera- 
tion be carried out promptly, since the volvulus ob- 
structs the vascular supply to the bowel and neglect 
leads to infarction. Ladd" has stressed the in- 
adequacy of merely reducing the volvulus and the 
importance of freeing the malrotated cecum to re- 
lieve the duodenum of any obstructive bands, as 
well as the cecal mesenteric vessels. This is accom- 
plished by freeing the cecum completely and plac- 
ing it in the left upper quadrant, so that obstruction 
to the duodenum will not recur. The paper re- 
ferred to above reports 23 cases of malrotation, with 
recovery in 19. There have been 7 additional cases 
in infants from the newborn group to the three- 
week-old group, with recoveries in all, making a 
total of 30 cases, with only 4 deaths. McIntosh and 
Donovan'® have reported similar good results. 


IMPERFORATE ANUS 


Imperforate anus is one of the most frequent . 
surgical emergencies of the newborn and is usually 
promptly recognized. The complexity of the situa- 
tion is frequently not appreciated, however, since 
the major anomaly is commonly associated with 
some type of fistula.. Patients with rectovesical or 
rectourethral fistulas are the most difficult ones to 
treat. This is in contrast to the rectovaginal and 
rectoperineal fistulas, which carry the best prog- 
nosis, since the fistula presents an outlet for the 
intestinal tract. Infants with imperforate anus 
rapidly develop marked distention. It is of prime 
importance to determine how low the rectal pouch 
is in the pelvis to help determine the type of opera- 
tion indicated. It is of equal importance to learn 
from the history and from observation whether the 
infant has passed or is passing gas and fecal material 
through the urethra with voiding or whether there 
has been or is a constant dribbling of small amounts 
of intestinal contents from the urethra. In the 
former situation, it can be deduced that the fistula 
from the rectal pouch connects with the bladder, 
whereas in the latter group of cases it connects with 
the urethra. Using Wangensteen’s technic of in- 
verting the baby and placing a metallic marker on 
the perineal dimple, it is possible to determine how 
near the pouch is to the perineum by taking a 
lateral x-ray film of the pelvis. This examination 
is only valid after fourteen to eighteen hours of life, 
since otherwise the gas may not have reached the 
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rectal pouch. Provided that the rectal pouch is less 
than 2 cm. from the perineal skin and that there is 
no evidence of rectovesical or rectourethral fistula, 
anoplasty is indicated. Sigmoidostomy is impera- 
tive if the pouch is more than 2 cm. from the 
perineum or if a fistula to the urinary system is 
present. In these latter cases it is possible to tie 
off the fistula and perform an anoplasty when the 
child is two or three years old. The presence of an 
adequate rectovaginal or rectoperineal fistula per- 
mits the postponement of anoplasty for two or 
three weeks if the child is not in good condition. 
It should be stressed that in long time follow-up, the 
usual rule is good sphincter control. Ladd and 
Gross’® stress the fact that anoplasty should not be 
delayed in uncomplicated cases beyond the first 
few days of life. 

In newborn infants with anomalies of the gastro- 
intestinal tract, Cohen*® has pointed out that plain 
x-ray films of the chest and abdomen will, in most 
cases, give sufficient information for a definite diag- 
nosis. Neuhauser” has stated that, when barium 
is used in an infant who is vomiting, the danger of 
aspiration is a serious one, and that the pneumonia 
resulting from barium in the pulmonary tree is 
severe. This is particularly true in esophageal 
atresia and in all types of intestinal obstruction. 
Lipiodol outlines the esophageal pouch in patients 
with esophageal atresia as clearly as barium and is 
far less dangerous. On rare occasions, in cases of 
diaphragmatic hernia, it may be necessary to give 
a small amount of thin barium to verify the diag- 
nosis. The tendency, on the basis of experience 
with adults, to give barium by mouth to sick in- 
fants is widespread. Consideration of the danger 
of this procedure and the realization that prac- 
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tically as much information can be secured from 
plain x-ray film without the use of a contrast 
medium make it clear that barium should be re- 
served for rare conditions in dealing with infants. 
300 Longwood Avenue 
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CASE 31481 


PRESENTATION OF CASE ¢ 


"A forty-year-old man entered the hospital com- 
plaining of abdominal distention. 

Ten months before admission he had a physical 
examination and was told that he was in good con- 
dition. At that time the liver was palpable two 
fingerbreadths below the costal margin and a blood 
smear showed polychromatophilia. During the two 
months before admission he had lost 14 pounds in 
weight. One month before admission he com- 
plained of drenching night sweats. The liver edge 
was just below the umbilicus, and the spleen was 
-_palpable two fingerbreadths below the costal margin. 
The lymph nodes were not enlarged. The white- 
cell count was 20,000, with 30 per cent myelocytes 
and 2 per cent blast forms, and the red-cell count 
3,700,000, with 68 per cent hemoglobin. Three 
blood examinations later were essentially the same 
except that the white-cell count rose to 30,000. One 
week before admission he became nauseated and 
vomited. He had been constipated, but the ab- 
domen was only slightly distended. The tem- 
perature rose to 100°F. each evening. A flat plate 
of the abdomen showed that the liver extended 
down as far as the pelvis and that the spleen was 
enlarged. There were several gas-filled loops of 
small intestine, with no definite obstructive lesion. 
A barium enema showed no obstruction. The 
terminal ileum did not fill, and the splenic flexure 
was depressed by the enlarged spleen. The stools 
were guaiac negative. Abdominal enlargement 
progressed, and he was referred to the hospital. 

Physical examination revealed an acutely ill and 
dehydrated man. The tongue was coated and dry. 
The heart and lungs were normal. The abdomen 
was distended, with bulging in the flanks. The liver 
extended into the pelvis, occupying the entire right 
half of the abdomen. The spleen was two finger- 
breadths below the left costal margin. 

The temperature was 99°F., the pulse 85, and the 
respirations 20. The blood pressure was 120 sys- 
tolic, 85 diastolic. 

The urine was negative except for a heavy deposit 
of amorphous urates. The red-cell count was 
3,990,000, with 10.9 gm. of hemoglobin. The white- 
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cell count was 30,400, with 76 per cent neutrophils, 
3 per cent myelocytes, 3 per cent myeloblasts, 10 
per cent lymphocytes and 8 per cent monocytes. 
The platelets were normal. The stools were guaiac 
negative. A flat plate of the abdomen showed 
numerous loops of dilated small bowel filling the 
central portion of the abdomen. All the visualized 
bones were slightly increased in density, with rather 
coarse trabeculae. 

On the second hospital day the patient received” 
50r of x-ray therapy over the spleen. 

The temperature rose to 104°F., and abdominal 
distention persisted. A Miller-Abbott tube was 
passed into the jejunum, but x-ray studies showed 
dilated loops persisting beyond the end of the tube. 
The temperature dropped rapidly and the pulse 
became fast and weak. Rales appeared in both lung 
bases. The patient expired on the fifth hospital day. 


DIFFERENTIAL DIAGNOSIS 


Dr. BERNARD JaAcosson: I should like to say at 
the outset that I am sure that whatever I hazard in 
the way of diagnosis is going to be wrong. To me, 
this is an extremely obscure case. There are a few 
things that I should like to know. In view of the 
later finding of small-bowel obstruction, I should 
like to know whether there is any history of a pre- 
vious abdominal operation. I should also like to 
know the acid and alkaline phosphatase values, 
with a view to the question of bone metastases. 
Finally, it would be of interest to know the mor- 
phology of the sternal bone marrow, in view of the 
question of leukemia. 

Dr. Lewis Kane: He had had no abdominal 
operations. The phosphatase was not done, nor 
was a sternal biopsy. 

Dr. Jacosson: We have a middle-aged man who, 
ten months before admission, was generally quite 
well but who had a large liver — or at least a liver 
that was palpable — and a blood smear that showed 
polychromatophilia. He went along asympto- 
matically until two months before admission, when 
he began to have loss of weight, night sweats and 
fever, an enlargement of the liver and spleen and ~ 
an increasing degree of small-bowel obstruction. 
The essential laboratory findings are the x-ray evi- 
dence of dilated loops of small bowel, a mild, normo- 
chromic or slightly hypochromic anemia and a 
moderate leukocytosis with a varying proportion of 
myelocytes, terminally very few, and with ap- 
parently no nucleated red cells and normal platelets. 
This blood picture is certainly a nondescript one. 

Dr. Kane: There were nucleated red cells. 

- Dr. Jacospson: That makes the blood picture 
more suggestive of something I am going to mention 
soon. 

Since time is short I am not going through all the 
possible diagnoses, but I want to rule out a couple 
of rather rare conditions. It is possible, I imagine, 
that this case may have started out fairly asympto- 
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matically with a Banti syndrome and gradually de- 
veloped increasing enlargement of the liver and 
spleen. Against this syndrome, however, is the 
fact that at no time did the patient show evidence 
of obstruction of veins of the stomach or esophagus 
and there was no vomiting of blood. Furthermore, 
against a Banti syndrome is the presence of nu- 
cleated red cells and immature blood cells in the 
peripheral blood. 

I shall pause here a moment to ask the roent- 
genologist whether the bones were really coarsely 
trabeculated. 

Dr. Crayton H. Hate: I do not believe that the 
trabeculation is any coarser than normal. They all 
stand out rather sharply, but it is a rather contrasty 
film. 
Dr. Jacosson: I think that this roentgenologic 
interpretation fairly well excludes one of the rare 
causes of a syndrome like this, namely, osteo- 
sclerotic anemia, a disease in which the bony over- 
growth is tremendous and in which the large liver 
and spleen are often enlarged due to extramedullary 
hematopoiesis. Chronic nonleukemic myelosis can 
simulate this whole picture, but the absence of vomit- 
ing and of blood in the stools and the termination 
are against that disease. 

I believe that the diagnosis boils down to either 
myeloid leukemia or some type of myelophthisic 
anemia, which is due to various causes. 

By myelophthisic anemia I mean any new growth 
that infiltrates the bone marrow and interferes with 
normal ntaturation. This is a peculiar case if it is a 
case of myeloid leukemia, in view of the fact that 
the patient terminally developed only a slight 
anemia. Examination on only one occasion of 
several that we know showed a significant number 
of myelocytes or myeloblasts in the peripheral blood, 
and terminally the platelets were said to have been 
normal. Those are the three points against 
myeloid leukemia, but they do not rule it out. 
The only way to be sure during life is to study the 
morphology of the bone marrow. 

In view of the patient’s loss of weight, the fever, 
the night sweats, the general down-hill course and, 
finally, the evidence of small-bowel obstruction, one 
thinks of some type of neoplasm, intra-abdominal or 
retroperitoneal, which might have caused the whole 
picture. I rather think that that is the best bet. 
Would it account for the liver, the spleen and the 
blood picture? I think that it would. Abdominal 
carcinomatosis, or lymphoma, with metastases to 
the bone marrow can certainly produce this blood 
picture, which was leukemoid rather than leukemic. 
The large liver and spleen could have been due either 
to direct metastases or to myeloid metaplasia as part 
of the extramedullary hematopoiesis that was going 
on, or to both. Whether this was carcinoma, sar- 
coma or lymphoblastoma, I have no way of telling. 
So, I shall end with a diagnosis of abdominal car- 


CASE RECORDS OF THE MASSACHUSETTS GENERAL HOSPITAL 665 


cinomatosis, with metastases to bone, a leukemoid 
blood picture and small-bowel obstruction. 

Dr. Kane: This case was a puzzling one. From 
the onset the blood picture was confusing. Although 
the symptoms were only of three weeks’ duration, 
because of the size of the liver and spleen I thought 
that the patient might have chronic myelogenous 
leukemia. The blood picture, although certainly 
not characteristic, was more in keeping with chronic 
rather than acute myelogenous leukemia. It had 
the appearance of a leukemia long treated by x-ray, 
in which the white cells are depressed but the red 
cells remain young and nucleated. Four or five 
blood smears were examined, and all were essentially 
the same. It is interesting that the hemoglobin re- 
mained at about 70 per cent during his entire illness. 

One week before entry he had an acute episode 
of nausea and vomiting, of which he had never com- 
plained previously. On admission he said that he 
had been constipated, and I thought that he had an 
obstructive lesion of the large rather than of the 
small bowel because he did not appear to be acutely 
ill. A barium enema was completely negative, and 
an abdominal flat plate showed only a little gas in 
the small bowel. Two days later a repeat flat plate 
showed tremendously dilated loops of small bowel 
and a Miller-Abbott tube was passed. Two days 
following this the picture began to become some- 
what clearer and I thought that he might have had 
a mesenteric thrombosis on the venous side. He 
went into shock and died shortly thereafter. 

Dr. Jacosson: Do you think that at any time 
the peripheral blood picture was convincing for 
myelogenous leukemia? 

Dr. Kane: I thought that, although not charac- 
teristic, it was not inconsistent with such a diagnosis. 


CuinicaL D1acnosis 
Mesenteric venous thrombosis. 


Dr. Jacosson’s D1aGnosis 


_ Abdominal carcinomatosis, with bone metastasis, 
leukemoid blood picture and small-bowel 
obstruction. 


ANATOMICAL DIAGNOSES 


Thrombosis of mesenteric veins. 
Gangrene of terminal ileum. 
Chronic myelogenous leukemia. 
Hemorrhage into adrenal glands. 
Bronchopneumonia. 


PATHOLOGICAL DiscussION 


Dr. Ronatp C. SniFFren: At autopsy the patient's 
abdomen was filled with distended loops of large and 
small bowel and contained 100 cc. of blood-tinged 
fluid. An 8-cm. segment of terminal ileum was gan- 
grenous and was fixed to the sigmoid by fibrinous 
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adhesions. The cause of this gangrene appeared to 
be thrombosis of the radicles of the superior mesen- 
teric vein; the arteries were patent. The liver 
weighed 2250 gm. but was not otherwise remark- 
able; the spleen weighed 580 gm., and the pulp was 
brick red and soft. There were generalized pul- 
monary edema and congestion, with broncho- 
pneumonia and fibrinous pleurisy in the left lower 
lobe. The adrenal glands were about three times 
their ‘normal size, and the medulla of each con- 
tained a large blood clot. 

Examination of the various tissues microscopicall 
showed changes consistent with leukemia. The 
bone marrow was hyperplastic, with a predominance 
of immature cells of the myeloid series, although 
not to the exclusion of the red-cell elements. The 
blood vessels in the various organs contained im- 
mature white cells, which had also infiltrated the 
parenchyma of the liver and spleen. The lymph 
nodes throughout the body were not obviously 
affected. I cannot connect the two diseases. The 
infiltration of immature cells in the infarcted ter- 
minal ileum was minimal. One does find infarcts in 
certain organs in leukemia, but it seems to me that 
for this to have occurred the white-cell count should 
have been much higher. 


CASE 31482 


PRESENTATION OF CASE 


A fifty-seven-year-old woman entered the hos- 
pital complaining of vomiting. 

For seven months before admission, she had ex- 
perienced episodes of epigastric distress and in- 
digestion. During this period she had lost 30 
pounds in weight. Three days before admission 
she awoke with severe, cramping, generalized ab- 
dominal pain and vomiting. The pain and vomiting 
persisted until admission. Her stools were black. 

During the year before admission she had noticed 
moderate dyspnea on exertion and occasional ankle 
edema. Twenty-five years before admission she 
had had a hysterectomy. 

Physical examination revealed the patient to be 
well developed and nourished. She vomited brown 
fecal-smelling fluid almost continuously. The tongue 
was dry. The heart and lungs were negative. The 
abdomen was distended and diffusely tender. An 
old suprapubic scar was present. Pelvic examina- 
tion was negative. 

The temperature was 98°F., the pulse 100, and 
the respirations 22. The blood pressure was 120 
systolic, 75 diastolic. 

The urine gave a + test for acetone, and the sedi- 
ment contained 1 or 2 white cells and a rare red 
cell per high-power field. The red-cell count was 
5,130,000, and the white-cell count 22,500. The 
stool was guaiac positive, and the vomitus guaiac 
negative. 
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A flat plate of the abdomen showed dilated loops 
of small bowel (Fig. 1). A barium enema revealed 
no evidence of obstruction of the large bowel. 

Soon after admission, an operation was per- 
formed. 


DIFFERENTIAL DIAGNOSIS 


Dr. Artuur W. Aten: We might look at the 
x-ray films. 

Dr. Crayton H. Hate: This film shows the 
dilated loops of small bowel described in the original 
report. The films of the barium enema rule out any 
obstruction in the colon; the defects demonstrated 
are due to gas and fecal material. The terminal 
ileum did not fill. 

Dr. Auten: Do you see any evidence of foreign 
body? 

Dr. Hate: No foreign body is apparent. 

Dr. ALLEN: We have a patient with obvious 
small-bowel obstruction. Not only is this obvious 
but it is apparent that the obstruction was low in 
the small intestine. It was low because, although 
she had been acutely ill for three days, she was still 
not a very sick patient when she was admitted. Had 
this obstruction been higher she would either have 
been dead or would have been admitted to the hos- 
pital soéner. Another reason why the obstruction 
must have been low is that the vomitus described 
was fecal in character. One must, however, take 
into consideration the possibility of actual fecal ma- 
terial in the stomach by the way of a perforation 
through a tumor of the colon into the ,stomach. 
Tumors almost never perforate from the stomach 
into the bowel, but they quite often do so from the 
bowel into the stomach. This idea might be toyed 
with as a possibility, but if such a condition had 
been present, one would have difficulty in explain- 
ing the obvious small-bowel obstruction. Under 
such circumstances she would have decompressed 
the intestine through the fistula into the stomach 
and an associated small-bowel obstruction of this 
extent would probably not have been present. 

We must consider that part of the history which 
states that for seven months before admission she 
had had attacks of epigastric distress and indiges- 
tion. Also, this had disturbed her sufficiently, I 
assume, to account for the 30-pound loss in weight. 
All the common causes of small-bowel obstruction 
that I know about are quite apt to be associated 
with a prolonged history of epigastric distress with 
weight loss. 

The most frequent cause of small-bowel obstruc- 
tion is strangulated hernia. The fact that hernia 
is not mentioned in this case does not rule it out, 
because approximately 30 per cent of patients who 
come to the hospital with small-bowel obstruction 
from a strangulated hernia do not refer their pain 
to the region of the hernia, even if they know that 
they have one, and quite often a hernia may be over- 
looked in the routine examination of that region. 


33 


Vol. 233 No. 22 


I am going to assume that this was not obstruction 
from a hernia because I believe that a hernia would 
have been mentioned if it had been present. I have 
that amount of confidence in the physical examina- 
tions done in this hospital and I assume that the 
abstracter of the record would not omit such an 
important fact. 

The second commonest cause of small-bowel ob- 
struction is from an adhesive band. We have here 
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that she had two lesions, but we ought to try, if pos- 
sible, to connect all the events on the basis of one 
situation. 

Another thing in the history that should be noted 
is the fact that she had black stools. This probably 
means that she had tarry stools, because the stool 
was positive for blood by a chemical test. Certain 
conditions occur in the gastrointestinal tract that 
give blood in the stools, whereas some of the others 


Figure 1. Roentgenogram of the Abdomen. 


a history of a hysterectomy done twenty-five years 
previously. It is not at all infrequent for a knuckle 
of bowel to become attached to a raw spot of an 
operative field and to remain symptomless for a 
period of twenty-five years, only to have the ad- 
hesive band cross a loop of intestine in such a man- 
ner as to produce obstruction comparable to the 
type that this woman had. The difficulty of mak- 
ing the diagnosis on the basis of an adhesive band 
is to correlate the seven-month story of symptoms 
prior to admission. We might assume, of course, 


are not so apt to do so. One does not often find 
blood in the stools following small-bowel obstruction 
associated with strangulated hernia, nor with the 
next commonest cause, adhesive band. ‘Two con- 
ditions are apt to produce small-bowel obstruction 
with blood in the stools. The first is intussuscep- 
tion. Quite often, in fact, practically always, I 
think, bloody stools are one of the chief diagnostic 
points in making the differential diagnosis of this 
condition. Intussusception, however, does not 
quite fill the bill on the basis of the previous his- 
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tory. It is a little difficult to picture a woman with 
seven months of indigestion and epigastric distress 
due to recurrent or partial intussusception, which 
finally became complete. The other lesion that 
produces the symptoms and signs of small-bowel 
obstruction associated with blood in the stools is a 
Meckel’s diverticulum. In people of this age it is 
a little less frequent than in children. A large per- 
centage of the patients with Meckel’s diverticulum 
have gastric mucosa in the diverticulum, and they 
often develop a peptic ulcer in this gastric mucosa, 
which may cause blood in the stools. Furthermore, 
they may well have a history of indigestion for a 
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ileus cannot be completely ruled out. There has 
been a recent report of a seventy-five-year-old man 
with a history not unlike this — weight loss and in- 
digestion for a long period of time—who had a 
true calculus in the terminal ileum.! This was not a 
gallstone but was composed of calcium carbonate 
and calcium phosphate and showed up clearly in the 
x-ray film. 

One should also consider the possibility of small- 
bowel malignant tumor, although such tumors are 
rare. Dr. Shallow and his colleagues,? of Phila- 
delphia, were able to collect from the literature 
about 300 cases of malignant disease of the small 
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Figure 2. Photograph of the Tumor of the Ileum. 
The arrow points to the diverticulum. 


period of seven or eight- months, which would be 
sufficient to account for weight loss that occurred 
in this case. The majority of patients with Meckel’s 
diverticulum who enter this hospital in the acute 
phase are diagnosed preoperatively as cases of in- 
testinal obstruction. Very rarely is the diagnosis 
made in the adult prior to exploration. 

I shall mention two or three less frequent con- 
ditions that might be thought of under these cir- 
cumstances. The seven-month period of indiges- 
tion prior to admission would go perfectly well with 
gallstones, even to the point of weight loss. There 
is, however, no evidence of gallstones in the region 
of the gall bladder, and Dr. Hale assures me that 
there is no shadow in the affected area that might 
be interpreted as a gallstone. Since gallstones are 
frequently not visible in the x-ray film, gallstone 


intestine. These lesions actually accounted for only 
0.01 per cent of the cases of malignant tumor of the 
gastrointestinal tract. 

One sees a good many cases of a benign tumor of 
the small bowel that produces intussusception, and 
that must be considered here as a possibility. If it 
were a polypoid lesion it would also account for the 
bleeding, whether or not intussusception was present. 
| recently had a case with a condition that only 
rarely produces intestinal obstruction. In this patient 
there was a large tumor attached to the terminal 
ileum that had become necrotic owing to a twisted 
pedicle or possibly to a thrombosis of the blood 
supply. This situation produced symptoms not 
unlike those described here. We have had cases with 
foreign bodies of all varieties that produced intestinal 
obstruction. One case | remember vividly was that 
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of a man who, for some reason, had swallowed two 
halves of an orange separately; when these got to- 
gether in the terminal ileum intestinal obstruction 
occurred. I can recall another case of intestinal ob- 
struction in a man who had accidentally swallowed a 
whole wooden toothpick; this had extruded itself 
through one loop of terminal ileum and had pinned 
itself into another loop in such fashion that it pro- 
duced intestinal obstruction. There are other rare 
conditions that may account for a picture of this sort, 
but I shall go back to the most frequent cause that 
fulfills all the requisites; | believe that this woman 
had a Meckel’s diverticulum containing gastric 
mucosa. 


ChinicAL Driacnosis 


Intestinal obstruction. 


Dr. ALLEN’s 


Acute small-bowel obstruction (terminal ileum), 
based on a Meckel’s diverticulum contain- 
ing gastric mucosa. 


ANATOMICAL DraGnosis 


Leiomyoma of terminal ileum. 
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PATHOLOGICAL DiscuUssION 


Dr. Ronatp C. Snirren: The surgeon resected 
14 cm. of terminal ileum. Budding from the wall 
of its midportion was a 13-by-5 cm., grossly lobu- 
lated, encapsulated, firm tumor, with a pale-gray 
to yellow, glistening cut surface marked by hemor- 
rhagic and gelatinous areas (Fig. 2). There was a 
diverticulum of the intestinal wall that extended for 
1 cm. into the substance of the tumor; the di- 
verticulum measured 7 mm. in diameter. There 
was mucosal hemorrhage in the depths of the diver- 
ticulum, at which point the mucosa seemed to be 
ulcerated. The microscopic diagnosis of the tumor 
was leiomyoma. 

According to Ewing,’ this type of diverticulum 
is not infrequent with leiomyomas of the intestine, 
therefore I do not believe that it represents a pre- 
existing diverticulum. 

Dr. Aten: Did the tumor arise in the bowel or 
outside? 

Dr. SnirFeEn: In the bowel wall. It had no attach- 
ment to any other organ. 
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THE CHRISTMAS SEAL CAMPAIGN 


THE development of mass radiography is sure to 
be counted as one of the outstanding landmarks in 
the control of tuberculosis. Its revelation of addi- 
tional thousands of cases of the disease may have 
been momentarily disquieting, but a tremendous 
field of improvement has been opened for reducing 
the percentage of far-advanced cases, and achieving 
a corresponding increase of those caught while still 
in the minimal stage. 

Mobile x-ray units operated by the United States 
Public Health Service in various parts of the coun- 
try found that 3 in every 200 persons examined gave 
evidence of reinfection tuberculosis — active or in- 
active. Sixty-five per cent of the lesions were in 
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the minimal stage, 30 per cent in the moderately 
advanced stage, and 5 per cent in the far-advanced 
stage. Preinduction examinations by the Selective 
Service alone revealed 150,000 cases with x-ray evi- 
dence of the disease. 

In industrial surveys an overwhelming number of 
workers who could afford private care designated 
their family physicians as those to whom the report 
of the x-ray findings should be made — these reports 
being accompanied by a request for further clinical 
studies. Provided that these physicians possess a 
sufficiently broad understanding of tuberculosis and 
modern therapeutic methods, this means that sana- 
torium care will become secondary to outpatient 
supervision and to treatment by the physician. As 
mass radiography units penetrate all sections of the 
country, the demand for this type of care will of 
course be greatly increased. 

Through its vast nationwide educational program 
and case-finding and rehabilitation work, the Na- 
tional Tuberculosis Association and its affiliated 
groups will continue to awaken communities to the 
dangers of the disease. As a result, these com- 
munities will find it necessary to provide the arma- 
mentarium needed for the proper care of the tuber- 
culous patient. Since such activities are supported 
by the sale of Christmas Seals, it behooves all those 
interested in the conquest of the tuberculosis 
menace to buy as largely of the seals this season as 
their resources will permit. Such support means 
an expansion of clinical, field-service and laboratory 
facilities, well equipped sanatoriums accessible to 
population centers and additional aids for the physi- 
cian not only to control but also to eradicate the 
“white plague” within a reasonable time. 


“HOW SLEEP THE BRAVE —-” 


“Courage,” according to Noah Webster, “is that 
firmness of spirit which meets danger without fear. 
Bravery is daring, often defiant, . . . courage.” 
The late Ernie Pyle in his book Brave Men, gives 
many examples of both types — courage as a spirit- 
ual quality, and bravery as so often shown under 
the stress of combat. 

With the loss of opportunity for exhibiting courage 
sustained by the ending of the war, which has left 
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in its place only dreadful uncertainty, we must 
turn to our peacetime environs and pursuits and 
evaluate their possibilities for danger. In this 
competition, — if the idea of competition can be 
further tolerated, — the Metropolitan Life Insur- 
ance Company” presents as a candidate the Ameri- 
can home, which claims around 32,000 lives a year, 
of which some 24,000 are those of adults. The 
home cannot rank with the battlefield as an amphi- 
theater for the exhibi- 
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still die in bed. The difficulty encountered in getting 
children off to bed shows, perhaps, that they are 
instinctively aware of the risk involved. 

Aside from fatal accidents, and including all 
age groups, a list of the more frequent accidents 
sustained in the home and the type of carelessness 
contributing to them should occasionally be made 
available. Here would be included cuts from broken 
glass and from the opening of cans with improper 
instruments, the explora- 


tion of courage, but if 


and the Metropolitan 
Life Insurance Company 
seems determined on 
making it known, — 
brave men may well 
hesitate before setting 
foot upon the familiar 


MASSACHUSETTS MEDICAL SOCIETY 
POSTWAR LOAN FUND 


The Postwar Loan Fund has been set 
up, and all discharged medical. officers 
who were members of the Massachusetts 
Medical Society in good standing at the 
time of their entry into the service may 
apply for loans from this fund. For 


tion, by children, of too 
easily available medi- 
cine closets, the use of 
infant sleeping bags that 
close too tightly about 
the neck and, to return 
to falls, the slipping of © 
bathinettes precariously 
set up in bathtubs, 


doorstep. further information apply to: the spreading of un- 

Falls meg the gates George L. Schadt, Chai anchored rugs on waned 
the production of inju- Postwar Loan Pund floors and the parking 
ries in the group from 8 Fenway of divers parcels on 
fifteen to sixty-nine Boston 15, Massachusetts stairs. 


years, as has probably 


Accidents are bound 


been the case since New- 
ton discovered the law of gravity, and before. 
Here, too, man’s ingenuity has been responsible 
for his downfall, and ladders and stairs have 
made their contribution to the list of broken 
heads and other fractured appendages. 
with all our inventions. Since the development 
of the wheel, marking the first great turning 
point in man’s progress, man has been broken on 
or by the wheel. 

Burns, as a result of conflagration and sabiiaiae. 
come second in the list of types of accidents causing 
fatal injuries in the home. After them, in order of 
frequency, come absorption of poisonous gas, acute 
poisoning, injury by firearms and other causes. 
Apparently the American home, as inhabited by 
Americans, is a in which to 
one’s spare time. 

“That the bedroom was found to be the part of 


It is so 


the house where the greatest number of fatalities 


occur is not surprising, since the majority of people 


azardous areas in and about home. Statistical Bull. Metropolitan 


Lift Company 26:8 (Sept.), 1945. 


> 


to occur in and about 
the home because so many of our activities 
are centered there. Reasonable precautions, how- 
ever, could offset many of these risks and make 
the home more truly the secure sanctuary that 
we like to consider it. 
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Relation of Patient and Physician: Liability for 
malpractice. Malpractice cases, as do all cases 
of negligence, require proof that the defendant was 
negligent and that his negligence caused the plain- 
tiff’s injury, that is, the case for the plaintiff on 
either issue is usually established by expert testi- 
mony. Whether or not a doctor or a dentist used 
skill and methods meeting the required standards 
of care-and whether or not there was causal connec- 
tion between the care or lack of care for which a 
doctor or dentist was responsible are also matters — 
that usually can be established only by expert 
testimony. There have been some exceptions to - 
this rule in cases in which the court has believed that 
the evidence was such that a layman could properly 
form an opinion without the aid of expert testimony. 

In one such case recently decided by the Supreme ~ 
Court of Massachusetts, the plaintiff presented no 


| 


672 


expert opinion on the issue either of negligence or of 
causal connection. 

In April, 1940, the defendant, a dentist, extracted 
sixteen of the plaintiff’s teeth. As a result of the 
extraction the plaintiff was nauseated and bled pro- 
fusely. She returned home and remained there for 
several days, suffering from constant pain in the 
chest and a bad cough. During the next fifteen 
months the chest was sore and she had coughing 
spells and occasional hemorrhages. X-ray films 
were taken at various times during that period. 
About fifteen months after the extraction of her 
tecth, the plaintiff, during a coughing spell, coughed 
up a tooth, whereupon her discomfiture disappeared 
and her health became normal. Re-examination of 
the x-ray films showed that a tooth fragment had 
been lodged in the left lower bronchus. The plaintiff 
had received no dental treatment between the time 
that the defendant had worked on her and the time 
that she had coughed up the tooth fragment. The 
plaintiff presented no evidence by any expert that 
the defendant’s treatment was not in accordance 
with proper dental standards. 

The defendant rested his case without introducing 
any evidence, and the court directed a verdict in his 
favor. On appeal, the Supreme Judicial Court held 
that the action of the lower court was erroneous, 
saying in part: 


This is not a case where a finding of negligence must 
rest on mere conjecture. [Citations omitted.] We have-not 
overlooked the fact that the plaintiff offered no expert evi- 
dence on the issue of the defendant’s negligence. Ordi- 
narily a jury is not permitted without the aid of expert 
evidence to determine whether the conduct of a dentist or 
physician is a breach of the duty owed to a ee [Cita- 
tions omitted.] But, although exceptional, the facts in 
a malpractice case may be such that jurymen out of their 
common knowledge and experience are able to pass on this 

uestion. — (Malone v. Bianchi (May 3, 1945], Mass. Adv. 
gh. [1945], 559.) 


MASSACHUSETTS DEPARTMENT 
OF PUBLIC HEALTH 


CONSULTATION CLINICS FOR CRIPPLED 
CHILDREN IN MASSACHUSETTS UNDER 
THE PROVISIONS OF THE SOCIAL 
SECURITY ACT 


Curnic 
Salem 
Haverhill 
Lowell 
Brockton 
Pittsfield 
Fall River 
Springfield 
Hyannis 
Worcester 


Curnic ConsuLTANT 
Paul W. Hugenberger 
William T. Green 
Albert H. Brewster 
George W. Van Gorder 
Frank A. Slowick 
Eugene A. McCarthy 
Garry deN. Hough 
Paul L. Norton 
John W. O’Meara 


Physicians referring new patients to clinic should get in 
touch with the District Health Officer to make appointments. 


*Day changed. 


DaTE 


December 3 
December 5 
December 7 
December 13 
December 17 
December 17* 
December 18 
December 18* 
December 21 
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NOTICES 


JOSEPH H. PRATT 
DIAGNOSTIC HOSPITAL 


Bennet Street, Boston 
Lecture Hall, 9-10 a.m. 


MepIcaL ConFERENCE ProGRAM 


bie poe December 5 — Tonsils and Aging. Dr. George 
elemen. 
Friday, December 7 — The Nature of Some Diseases Ascribed 
to Disorders of the Lipid Metabolism. Dr. Sidney Farber. 
Wednesday, December 12 — Anti-Hormones. Dr. Kenneth 
W. Thompson. 
Friday, December 14— Some Clinical Considerations of 
use-Borne Typhus. Lt. Comdr. Andrew Yeomans, 
U. S. A. Typhus Commission. 
Wednesday, December 19 — Slipping Epiphysis of the Head 
of the Femur in Growing Children. Dr Russell Sullivan. 
sie December 21 — The Clinical Evaluation of an Anti- 
emophilic Fraction of Plasma. Dr. Louis K. Diamond. 


On Tuesday and Thursday mornings Dr. S. J. Thannhauser 

will give medical clinics on hospital cases. On Saturday 

mornings, clinics will be given by Dr. William Dameshek. 
All morning conferences are open to the medical profession. 


NEW ENGLAND HOSPITAL 
FOR WOMEN AND CHILDREN 


The monthly clinical conference and meeting of the staff 
of the New England Hospital for Women and Children will 
be held on Thursday, December 6, at 7:15 p.m. in the class- 
room of the Nurses’ Residence. Dr. Harold J. Jeghers will 
speak on the subject ‘‘Practical Points on Malaria and 
Amebiasis.”” Dr. Isabel S$. Money will be chairman. 


GREATER BOSTON MEDICAL SOCIETY 


A meeting of the Greater Boston Medical Societ 
held in the auditorium of the Beth Israel Hospital on Tuesday, 
December 11, at 8:15 p.m. Dr. Frank H. Lahey will speak 
- the subject ‘“‘Lesions of the Terminal Ileum, Colon and 

ectuin.” 


will be 


SOCIETY MEETINGS AND CONFERENCES 


CaLenpar oF Boston DistricT For THE WEEK BEGINNING 
Tuurspay, DECEMBER 6 


Tuurspay, DecemBer 6 
7:15 B ner Monthly clinical conference and meeting of the staff. New 
ngland Hospita! for Women and Children. 
Fripay, DecemBer 7 
*3:00-10:00 a.m. The Nature of Some Diseases Ascribed to Dis- 


orders of the Lipid Metabolism. Dr. Sidney Farber. Joseph H. 
Pratt Diagnostic Hospital. 


*9:00-10.00 a.m. Medical clinic. Isolation Amphitheater, Children’s 
Hospital. 


*10.00 a.m.-12:00 m. Medical staff sounds. Peter Bent Brigham 
Hospital. 


10:50 a.m. Vesicular and Bullous Eruptions of the Skin. Dr. Bernard 
\ppel. (Postg-aduate clinic in dermatology and sy philology.) 
Amphitheater, Dowling Building. Boston City Hospital. 
Monpay, December 10 
*12:00 m.-1:00 p.m. Clinicopathological conference. 
Brigham Hospital. 
Tuespay, December 11 
*9:00-10 00 a.m. Medical clinic. Infants’ Hospital. 
p.m. Clinicoroentgenological conference. 


Peter Bent 


Peter Bent 
righam Hospital. 
8:00 p.m. Harvard Medical Society. Amphitheater, Peter Bent 


Brigham Hospital. 
otf pm. Greater Boston Medical Society. Auditorium, Beth Israel’ 
ospital. 


Wepnespay, DecemBer 12 


00 a.m. Anti-Hormones. Dr. 


: 0. Kenneth W. Thompson. 
Joseph H. Pratt Diagnostic Hospital. 


(Notices continued on page xvii) 
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